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5 6,9-DISUBSTITUTED 2-fTRANS-f4-AMTNOCYCLOHEXYL)AMIN01PURINES 

The present invention relates to 6,9-disubstituted 2-[trans-(4-aminocyclohexyl)aroino]- 
purines and methods of using the same for antineoplastic agents or for treatment for neuronal 
injury and degeneration. 

10 BACKGROUND OF THE INVENTION 

Cell division, in both normal and neoplastic cells, is a tightly controlled event which 
occurs by defined stages. Quiescent cells which are not actively dividing, are in the G 0 phase, as 
are those terminally differentiated or in a state of temporary arrest. The first phase is the first 
gap (G,) phase during which the cell prepares to synthesize DNA. In late G, phase at what is 

15 termed a restriction point or R point, the cell commits to entering S phase during which DNA 
synthesis occurs. Upon completion of S phase, the cell enters the second gap (G 2 ) phase during 
which the cell prepares to divide, which is followed by mitosis, or M phase. 

Initial experiments in cell cycle regulation revealed the existence of a protein called 
"Maturation Promoting Factor" (MPF), a heterodimer with kinase activity. Later, comparison 

20 of subsequendy identified proteins and their underlying genes revealed a family of yeast genes 
known as cell division control (cdc) genes. Further experiments demonstrated that some of the 
cdc genes encode kinases, and were later called cyclin-dependent kinases (cdks). As the result 
of this reclassification, some cell cycle proteins have dual designations, such as cdkl which is 
also known as cdc2. The kinase component of the MPF is now identified as p34 cdc2 and the 

25 regulatory subunit of MPF is now called cyclin B. Cyclins were first identified as proteins 

whose levels oscillated during the cell cycle and were specifically degraded at mitosis. To date, 
animal cyclins A-I and cdks 1-8 have been identified. To further complicate nomenclature, 
subtypes of cyclins and cdks have been identified, such as cyclins B 1 and B2. 

Subsequent research on cell regulation has demonstrated that the stages of cellular 

30 division are achieved in part by modulation cyclins and cyclin-dependent kinases (cdks). 

Cyclins sequentially regulate cdks and are characterized by a 100 amino acid homology region 
termed the "cyclin box" which is involved in binding a protein kinase partner. Cdks are closely 
related in sequence and size (35-40 kDa) and are defined as protein kinases activated by bound 
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cyclin regulatory subunits. Cdks contain a conserved active-site cleft of approximately 300 
amino acids that is characteristic of all eukaryotic protein kinases. Thus, both the cyclins and 
cdks appear to be highly conserved protein families. 

Isolation of individual cyclins and cdks has enabled further identification of the roles 
5 and interactions of each component in cell cycle phase transitions. Excess levels of cdks persist 
throughout the cell cycle. Activation of cdks occurs upon cyclin synthesis and binding to the 
catalytic cdk subunit, the result of which is stimulation of the cdk serine/threonine kinase 
activity. Complete cdk activation requires phosphorylation on a conserved threonine residue 
located in the T-loop by a cyclin-dependent kinase activating kinase (CAK), which is itself a 
10 cdk/cyclin complex composed of cyclin H and cdk7, and a third protein of about 32 kDa. 

Inactivation of the cdk-cyclin complex can result from the phosphorylation of a 
threonine and/or tyrosine residue in the ATP-binding site of the cdk or from binding of one of a 
number of endogenous inhibitor proteins. 

In G, phase, D-type cyclins bind to several different cdks, including cdk2, cdk4, cdk5 
and cdk6, but are most commonly associated with cdk4 and cdk6. D-type cyclins are thought to 
act as growth factor sensors, which link cell cycle progression to external cues. Cyclin E-cdk2 
complexes appear in the mammalian cell cycle after the D-type cyclin-cdk complexes. Cyclin 
E synthesis is tightly regulated and occurs in late G, and early S phase. The cyclin E-cdk2 
complex is essential for the cell to begin DNA replication. 

The G, cyclins, cyclin D and cyclin E, are transiently produced proteins, with a half-life 
of about 20 minutes. The short half-life is thought to result from a PEST sequence in the C- 
terminal regions of these proteins, the degradation of which appears to be mediated by the 
ubiquitination pathway. 

The G 2 cyclins, cyclin A and cyclin B, are stable throughout interphase and specifically 
25 destroyed at mitosis through an ubiquitination pathway. Both cyclin A and cyclin B2 appear to 
be degraded only when complexed with their cdk partner [cyclinA-cdk2 and cyclin A/B- 
cdkl(cdc2)]. However, cyclin Bl destruction is connected with the integrity of the mitotic 
apparatus at the end of metaphase. If the spindle is incorrectly assembled, or chromosomes 
incorrectly aligned, then cyclin Bl destruction is prevented. 

Retinoblastoma protein (Rb), a 105 kDa nuclear phosphoprotein, is a substrate of cyclin- 
cdk complexes of cdks-2, 4 and 6 in G, phase and functions as one of the major checkpoint 
controls in the cell cycle via carefully orchestrated phosphorylation and dephosphorylation. In 
Gq/G,, Rb exists in a hypophosphorylated state. As the cell progresses into late G„ Rb becomes 
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hyperphosphorylated by D-cyclin complexes, which inactivates Rb and drives the cell into S 
phase resulting in cell cycle progression and cell division. This state of hyperphosphorylation of 
Rb remains in G 2 . During late M phase, Rb is dephosphorylated, thus returning to the 
hypophosphorylated state. Phosphorylation of the Rb protein alters its binding characteristics; 
5 in the hypophosphorylated state, Rb binds to and sequesters specific transcription factors, such 
as E2F, the binding of which prevents the exit from the G { phase. Once cdks 
hyperphosphorylate Rb, the transcription factors are released which can then activate 
transcription of genes necessary for S phase progression, for example, thymdine kinase, myc, 
myb, dihydrofolate reductase, and DNA polymerase-a. 

10 Localization of cyclin-CDK complexes is also very suggestive about the role each 

complex plays in the pathway. Nuclear cyclins A and E bind to pi 07 and pi 30, possibly 
because they are in the nucleus. Mammalian cyclin B 1 accumulates in the cytoplasm in G 2 
phase and translocates into the nucleus at the beginning of mitosis. Cyclin B associates with 
the spindle apparatus, in particular with the spindle caps, and it is thought that the cyclin B-cdc2 

15 kinase may be involved in the formation of the spindle through phosphorylating components of 
the mitotic apparatus. In addition, cyclin Bl is part of a feedback mechanism ensuring correct 
assembly of the metaphase mitotic apparatus. Human cyclin B2 is almost exclusively 
associated with the membrane compartment, and in particular the Golgi apparatus. Cyclin B2- 
cdc2 is involved in the disassembly of the Golgi apparatus when cells enter mitosis. 

20 Cdc2-cyclin B kinase is a key mitotic factor which appears to be highly conserved and is 

thought to be involved in cell cycle transitions in all eukaryotic cells. Histone HI is a substrate 
for cdc2-cyclin B; histone HI is selectively phosphorylated on specific sites in mitosis, which is 
thought to be important for chromatin condensation. The cdc2-cyclin B complex also 
phosphorylates lamin, which is responsible for nuclear lamina breakdown. The nuclear lamina 

25 is made up of a polymer of lamin subunits that are hyperphosphorylated at mitosis, and this 
phosphorylation is responsible for their disassembly. Lamins are part of the intermediate 
filament family of proteins, and cdc2-cyclin B phosphorylates a subset of the sites 
phosphorylated at mitosis on the cytoplasmic intermediate filament subunits, vimentin and 
desmin. Thus, the cdc2-cyclin B complex is involved in the reorganization of the cell 

30 architecture at mitosis. 

In addition, cdc2-cyclin B is involved in the reorganization of microfilaments, through 
phosphorylation of non-muscle caldesmon, an 83 kDa protein that binds to actin and 
calmodulin, and inhibits actomyosin ATPase activity. At mitosis, caldesmon is phosphorylated 
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by cdc2-cyclin B, which weakens its affinity for actin and causes it to dissociate from 
microfilaments. 

Cdc2-cyclin B is implicated in actomyosin filament regulation, by phosphorylating the 
myosin in the contractile ring, which divides the cell into two (cytokinesis). In metaphase, the 
myosin B regulatory light chain (MLC) is phosphorylated on two main sites at the N-terminus. 
Once phosphorylated, the myosin is prevented from interacting with actin. At anaphase, these 
two sites are dephosphorylated. 

Cdc2-cyclin B also plays a role in reorganization of the membrane compartment at 
mitosis. For example, cdc2-cyclin B phosphorylates rabl Ap and raMp. When rab4p is 
phophorylated by cdc2-cyclin B, it dissociates from the membrane compartment. 

At mitosis, most forms of transcription are inhibited. Again, cdc2-cyclin B plays a role 
in inhibition of pol Hi-mediated transcription by phosphorylating TFIIIB. Given that pol I, pol 
U and pol m-mediated transcription share several common factors, such as TATA-binding 
protein (TBA), it is likely that cdc2-cyclin B is involved in down-regulating all forms of 
transcription at mitosis. 

Given the importance of cyclin/cdk complexes in triggering cell cycle division, they are 
under tight regulatory mechanisms. Since their initial discovery, cyclins and cdks have been 
shown to interact with other transcription factors and proteins involved in a broad range of 
cellular pathways. Cdk7 has been identified as a component in transcription factor IIH (TFIIH), 
which contains the RNA polymerase B C-terminal domain (CTD) kinase activity. More 
recently, cdk8 which partners with cyclin C, has also been discovered to phosphorylate the 
CTD of RNA polymerase II, but does not appear to possess CAK activity. Thus, it is clear that 
cdks participate in a broad range of cellular functions in addition to cell cycle regulation. CDK- 
inhibitor proteins (CDIs) are small proteins that bind and inactivate specific cyclin-CDK 
complexes, or monmeric CDKs. These inhibitors can be grouped into two families based on 
sequence and functional similarities. The INK4 family includes pl5 INMB , pl6 m4 , pl8 and pl9 
which specifically bind cdk4 and cdk6. ? 16™ andplS™ 48 contain four ankyrin repeats and, 
in addition to sharing significant homology, are encoded by adjacent genes on the 9pl2 locus. 

High cellular levels of P 16 results in inactivation of cdk4 because pl6 binds cyclinD- 
cdk4 and cyclin D-cdk6 complexes. The gene for pl6 ,NK4 (MTS1) is recognized as a potential 
tumor suppressor gene, as it is rearranged, deleted or mutated in a large number of tumor cell 
lines, and in some primary tumors. In one study of hereditary melanoma, about half the 
families had germline mutations in the p^™ 4 gene. Rb is a repressor of pie™ 4 . Inactivation 
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of cellular Rb, either by mutation or viral antigens, correlates with increased levels of p\6™ K \ 
?16 WK \ pl5 WK4B , and pl8 inhibit binding of cyclin D with cdk4 and cdk6. 

The second family of CDIs is the Kip/Cip family which includes p21 Gpl WAF , f p 27 Kipl 
and pSl* 1 ' 2 . p27 iapi is present in proliferating cells in a latent or masked form. Upon 
5 stimulation, p27 KIPi is unmasked and binds to and inhibits cyclin-CDK4/6 complexes. The 
Kip/Cip family proteins have strong homology in the N-terminus, the region that binds the 
cyclin-cdk complexes. The Kip/Cip family proteins preferentially bind to and inhibits cyclin- 
cdk complexes involved in the G, and S phase complexes over those involved in the M phase. 
P21 (also known as WAF1, Cipl and Sdil) is induced by p53 and forms a ternary 

10 complex with proliferating cell nuclear antigen (PCNA), a subunit of DNA polymerase 8 in 
several cyclin-CDK2 complexes, including cyclins A, Dl and E. P21 WAIM expression in 
growing, quiescent and senescent cells correlates with a role as a negative regulator of S phase 
entry. P21 WAF l mRNA is upregulated as cells become senescent or quiescent, and after serum 
stimulation of quiescent cells, and decreases as cells enter S phase. p21 inactivates cyclin E- 

15 cdk2, cyclin A-cdk2, and cyclins D1-, D2- and D3-cdk4 complexes. 

Genetic analysis of numerous human tumors reveals a disproportionate numer of altered 
cell cycle proteins, and it is this aberration that is thought to cause abnormal cell cycle. For 
example, cyclin Dl is the bcl-1/PRADl proto-oncogene that is either overexpressed or 
deregulated in a variety of human tumors. The cyclin D1/CCND1 gene, located at chromosome 

20 1 lql3, is amplified in a number of cancers, mainly breast and non-small cell lung carcinomas. 
This correlates with the observation that overexpression of cyclin Dl is a common feature in the 
tumors with this specific 1 lql3 amplicon. The gene for pl6 is rearranged, deleted or mutated 
in a large number of tumour cell lines, and in some primary tumours. Mutations in cdk4, 
specifically an Arg24Cys mutation, has been identified in two unrelated hereditary melanoma 

25 families. This mutation was found in 1 1/1 1 of the melanoma patients, 2/17 unaffecteds and 0/5 
spouses (Zuo, L., et al., Nature Genetics 12 1996:97-99). This mutation has a specific effect on 
the pl6 MK4 * binding domain of cdk4, but has no affect on the ability to bind to cyclin D and 
form a functional kinase. As a result of this mutation, the cyclin D/cdk4 complex is resistant to 
normal physiological inhibition by pl6 WK4 \ Other studies have demonstrated that about half 

30 the familial melanoma kindreds show evidence of linkage to the region of chromosome 9p2 1 
that contains the pl6 INK4a gene. The types of pl6 rNMa mutations identified include a nonsense 
mutation, splice donor mutation, an unidentified mutation that prevents pi 6^ transcription, 
and 3 missense mutants that are unable to bind to cdk4 or cdk6. Overexpression of cdk4 as a 
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result of gene amplification has been identified in a study of 32 glioma cell lines (He, J., et al., 
Cancer Res. 54:5804-5807, 1994). This alteration was observed among the ten cases having 
intact pl6 genes. Genetic analysis of glioma cell lines revealed that 24 of 32 glioma cell lines 
had one of two alternative genetic alterations, each of which indicates that increased cdk4 
kinase activity is important to glial tumor development. Cdk4 maps to the long arm of 
chromosome 12 and is found overexpressed in certain tumors because of its amplification as a 
component of an amplicon that includes other relevant genes, such as SAS and MDM2. All of 
the above conditions lead to activation of cdk4. Overexpression of cyclins B 1 and E in 
leukemic and solid tumor cell lines, as well as altered patterns of cyclin E expression in breast 
cancer has also been reported. 

Cellular hyperproliferation occurs in a number of disease states. The most common 
hyperproliferative diseases are neoplasms, which are typically named according to the original 
source of the hyperproliferative tissue. Neoplasms are defined as new growths of animal or 
plant tissue that resemble more or less the tissue from which it arises, but serve no physiologic 
function, and are benign, potentially malignant or malignant in character. Neoplasms arise as 
the result of loss of normal controls, leading to unregulated growth. Neoplastic cells may lack 
differentiation and acquire the ability to invade local tissues and metastasize. Neoplasms may 
develop in any type of tissue of any organ at any age. The incidence, and mortality rate, of 
neoplasms generally increases with age, with certain neoplasms having peak incidence between 
the ages of 60 and 80 (e.g. prostate, stomach and colon). However, other neoplasms have a 
peak incidence from birth to 10 years of age (e.g. acute lymphoblastic leukemia). Diet, 
exposure to carcinogens, particularly use of tobacco, and familial predispositions also affect 
incidence of particular neoplasms. 

Neoplastic cells differ from normal cells in a number of important aspects, including 
loss of differentiation, increased invasiveness and decreased drug sensitivity. Another 
important difference is the unchecked growth of cells, which is thought to result from loss of 
normal cellular control mechanisms of these cells are either deactivated, bypassed or otherwise 
disregarded, leaving the neoplastic cells to proliferate without regard to the normal controlling 
mechanisms. 

Neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated 
with that of the normal tissue, and persists in the same excessive manner after cessation of the 
stimuli which evoked the change. 

Neoplasms are classified as either benign or malignant. Benign neoplasms exhibit slow, 
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localized growth that is usually circumscribed due to their encapsulation by a fibrous 
connective tissue capsule. Whereas benign neoplasms rarely cause the death of the organism, 
untreated malignant neoplasms have a high probability of killing the organism. Malignant 
neoplasms are generally nonencapsulated, and usually exhibit a more rapid growth rate. 
5 Malignant neoplasms often invade surrounding tissues and vessel and spread to distant body 
sites. Malignant neoplasms are generically described as "cancer" or as "tumors"; the latter term 
denotes swelling. 

Myeloproliferative disorders are a group of disorders characterized by abnormal 
proliferation by one or more hematopoietic cell lines or connective tissue elements. Four 

10 disorders are normally included as myeloproliferative disorders: polycythemia vera (primary 
polycythemia; Vaquez' Disease), myelofibrosis (agnogenic myeloid metaplasia), chronic 
myelogenous leukemia and primary (essential) thrombocythemia. Acute leukemia, especially 
erythroleukemia, and paroxysmal nocternal hemoglobinuria are also classified as 
myeloproliferative disorders. Each of these disorders is identified according to its predominant 

1 5 feature or site of proliferation. Although each results from proliferation of different cells, each 
has been shown to be caused by a clonal proliferation arising at the level of a pluripotent stem 
cell, which causes varying degrees of abnormal proliferation of erythroid, myeloid, and 
megakaryocyte precursors in the bone marrow. All myeloproliferative disorders have a 
tendency to terminate in acute leukemia. 

20 Leukemias are malignant neoplasms of the blood-forming tissues. At least two viruses 

are associated with causing leukemias in humans. The Epstein-Barr virus is associated with 
Burkitt's lymphoma and the human T-cell lymphotropic virus, also called human acute 
leukemia/lymphoma virus (HTLV-1) has been linked to some T cell leukemias and lymphomas. 
Exposure, especially prolonged exposure to chemical agents, such as benzene and some 

25 antineoplastics, or to ionizing radiation, genetic predisposition (e.g. Down's syndrome) and 
some familial disorders (e.g. Fanconi's anemia) result in predispositions to leukemias. 

Development of leukemias appears to occur through a single cell cycle through two or 
more steps with subsequent proliferation and clonal expansion. Leukemias are currendy 
classified according to their cellular maturity; acute leukemias are predominantly 

30 undifferentiated cell populations and chronic leukemias are more mature cell forms. Acute 
leukemias are further divided into lymphoblastic (ALL, also known as acute lymphocytic 
leukemia) and myeloid (AML, also known as acute myelocytic, myelogenous, myeloblastic, 
myelomonoblastic) types. They may be further classified by morphologic and cytochemical 
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appearance according to the French-American-British (FAB) classification or according to type 
and degree of differentiation. Chronic leukemias are classified as either lymphocytic (CLL) or 
myelocytic (CML). CLL is characterized by the appearance of mature lymphocytes in the 
blood, bone marrow and lymphoid organs. CML is characterized by the predominance of 
granulocytic cells of all stages of differentiation in blood, bone marrow, liver, spleen and other 
organs. 

Myelodysplasia Syndrome (MDS) is characterized as a clonal proliferative disorder in 
which a normal or hypercellular bone marrow is associated with anemia and dysmyelopoiesis. 
Hemapoietic cells which may proliferate include erythroid, myeloid and megakaryocytic forms. 
MDS is a relatively new designation of group of disorders known as 
Preleukemia, Refractory Anemias, Ph-Chromosome-Negative Chronic Myelocytic Leukemia, 
Chronic Myelomonocytic Leukemia and Agnogenic Myeloid Metaplasia. The FAB system 
provides further classification of Myelofibrosis. 

Lymphomas are a heterogeneous group of neoplasms arising in the reticuloendothelial 
and lymphatic systems. The major types of lymphomas are Hodgkin's disease and non- 
Hodgkin's lymphoma, as well as the rarer Burkitfs lymphoma and mycosis fungoides. 
Hodgkin's disease is a chronic disease with lymphoreticular proliferation of unknown cause 
that may present in localized or disseminated form, and is further classified according to four 
histopathologic profiles. Non-Hodgkin's lymphomas are a heterogeneous group of 
diseases consisting of neoplastic proliferation of lymphoid cells that usually disseminate 
throughout the body. The former terms, lymphosarcoma and reticulum cell sarcoma, are now 
being replaced with terms that reflect that cell of origin and biology of the disease. The 
Rappaport classification is based on the histopathology; on the degree of the differentiation of 
the tumor; and on whether the growth pattern is diffuse or nodular. The Lukes and Collins 
classification is based upon the cell of origin, specifically whether it is T cell or B cell derived, 
histiocytic (or monocytic) origin or unclassifiable. The International Panel Working 
Formulation of the National Cancer Institute categorizes non-Hodgkin's lymphomas using the 
above classifications. 

Burkitfs lymphoma is a highly undifferentiated B cell lymphoma that tends to involve 
sites other than the lymph nodes and reticulendoethlial system. Burkitt's lymphoma, unlike 
other lymphomas, has a specific geographic distribution, which suggests an unidentified insect 
vector and an infectious agent. Evidence points to the herpes like Epstein-Barr virus. 

Mycosis fungoides is an uncommon chronic T cell lymphoma primarily affecting the 
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skin and occasionally internal organs. 

Plasma cell dyscrasias (PCDs), or monoclonal gammopathy, are disorders characterized 
by the disproportionate proliferation of one clone of cells normally engaged in immunoglobulin 
(Ig) synthesis, and the presence of a structurally and electrophoretically homogeneous IG or 
5 polypeptide subunit in serum or urine. The disorders may be primarily asymptomatic to 
progressive, overt neoplasms (e.g., multiple myeloma). The disorder results from 
disproportionate proliferation of one clone producing a specific Ig: IgG, IgM, IgA, IgD or IgE. 

Multiple myeloma, also known as plasma cell myeloma or myelomatosis, is a 
progressive neoplastic disease characterized by marrow plasma cell tumors and overproduction 
10 of an intact monoclonal Ig (IgG, IgA, IgD or IgE) or Bence Jones protein, which is free 

monoclonal k or X light chains. Diffuse osteoporosis or discrete osteolytic lesions arise due to 
replacement by expanding plasma cell tumors or a osteoclast-activating factor secreted by 
malignant plasma cells. 

Macroglobulinemia, or primary or Waldenstrom's macroglobulinemia, is a plasma cell 
15 dyscrasia involving B cells that normally synthesize and secrete IgM. Macrogolbulinemia is 
distinct from myeloma and other PCDs, and resembles a lymphomatous disease. Many patients 
have symptoms of hyperviscosity, fatigue, weakness, skin and mucosal bleeding and so forth. 

Heavy chain diseases are neoplastic plasma cell dyscrasias characterized by the 
overproduction of homogenous y, a, n, and 8 Ig heavy chains. These disorders result in 
20 incomplete monoclonal Igs. The clinical picture is more like lymphoma than multiple 
myeloma. 

Hypersplenism is a syndrome in which circulating cytopenia is associated with 
splenomegaly. Treatment of patients with hypersplenism requires therapy for the underlying 
disease, not splenectomy. Lymphoproliferative and myeloproliferative diseases are some, but 
25 not the sole, causes of hypersplenism. Myeloproliferative disorders causing hypersplenism 
include polycythemia vera, myelofibrosis with myeloid metaplasia, chronic myelogenous 
leukemia and essential thrombocy themia. Chronic lymphocytic leukemia and the lymphomas 
(including Hodgkin's disease) are specific lymphoproliferative disorders that may cause 
hypersplenism. 

30 Lung tissue is the site for both benign and malignant primary tumors, as well as the site 

of metastasis from cancers of many other organs and tissues. Cigarette smoking causes an 
overwhelming percentage of lung cancers, estimated at over ninety percent of the cases in men 
and about seventy percent of the cases in women. Exposure to occupational agents such as 
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asbestos, radiation, arsenic, chromates, nickel, chloromethyl ethers, poison gas, and coke oven 
emissions is also associated with lung cancer. The most common types of lung cancer arc 
squamous cell, small and large cell and adenocarcinoma. 

About ninety-five percent of the stomach cancers are carcinoma; less common are 
lymphomas and leiomyosarcomas. Gastric carcinomas are classified according to gross 
appearance; protruding, penetrating (the tumor has a sharp, well-circumscribed border and may 
be ulcerated) and spreading or miscellaneous, which has characteristics of two of the other 
types. 

Pancreatic cancers may be exocrine tumors, which are mostly adenocarcinomas arising 
from duct cells rather than the acinar cells, or endocrine tumors, which include insulinoama. 
Gastrin-producing pancreatic tumors involving cells of the non-P-type or in the duodenal wall 
can cause ZoUinger-EUison Syndrome, a syndrome marked by hypergastrinemeia. Sometimes 
other endocrine abnormalities, particularly with the parathyroids, or pituitary and adrenal glands 
cause a polyglandular disorder known as multiple endocring neoplasia (MEN). Non-p islet cell 
tumors may cause a syndrome known as Vipoma Syndrome, which is characterized by 
prolonged massive watery diarrhea. 

Neoplasms of the bowel include tumors of the small intestine, tumors of the large 
intestine, and cancer of the colon and rectum. Benign small intestine tumors may arise from 
jejunal and ileal neoplasms, including leiomyomas, lipomas, neurofibromas, and fibromas. 
Malignant small intestine tumors, such as adenocarcinomas, are uncommon, and typically arise 
in the proximal jejunum. Patients with Crohn's disease of the small intestine are more prone to 
such adenocarcinomas rather than patients with Crohn's disease of the colon. In patients with 
Crohn's disease, the tumors tend to occur distally in the bypassed or inflamed loops of the 
bowel. Carcinoid tumors typically arise in the small bowel, especially the ileum, and in about 
half the cases, multiple tumors exist. Kaposi's sarcoma, which occurs frequently in transplant 
recipients and AIDS patients, have gastrointestinal involvement in about half the cases. Lesions 
may occur anywhere in the GI tract, but are usually found in the stomach, small intestine, or 
distal colon. 

Tumors of the large bowel include polyps of the colon and rectum. Polyps are a mass of 
tissue that arises from the bowel wall and protrudes into the lumen. Polyps are classified on the 
basis of their histology, as tubular adenomas, tubulovillous adenomas, villous adenomas, 
hyperplastic polyps, hamartomas, juvenile polyps, polypoid carcinomas, pseudopolyps, 
lipomas, leiomyomas and even rarer tumors. 
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Malignant tumors may also arise in the anorectum. These are epidermoid (squamous 
cells) carcinoma of the anorectum which comprise about three to five percent of rectal and anal 
cancers. 

In Western countries, cancer of the colon and rectum are second to lung cancer in 
5 accounting for more new cases each year. In the USA, aobut 75,000 people died of these 
cancers in 1989; about 70 % occurred in the rectum and sigmoid colon, and 95% were 
adenocarcinomas. 

Neoplasms of the liver include benign neoplasms, which are relatively common but 
often undetected, and malignant neoplasms. Hepatocellular adenoma is the most important 

10 benign liver neoplasm. Asymptomatic small hemangiomas occur in one to five percent of 
adults. Bile duct adenomas and other mesenchymal neoplasms also occur, but are relatively 
rare. Malignant neoplasms of the liver are the most common form of hepatic tumor, and the 
liver is a frequent site of bloodborne metastases, usually from lung, breast, colon, pancreas and 
stomach primary tumors. The incidence of hepatocellular carcinoma is linked with chronic 

15 hepatitis B virus in certain parts of Africa and Southeast Asia. In North America, Europe and 
other areas of low prevelence, most of the patients have underlying cirrhosis. Fibrolamellar 
carcinoma is a distant variant of hepatocellular carcinoma with characteristic morphology of 
malignant hepatocytes enmeshed in lamellar fibrous tissue. Fibrolamellar carcinoma usually 
affects relatively young adults, and has no association with preexisting cirrhosis, chronic 

20 hepatitis B virus infection or other known risk factors. Other primary malignancies of the liver 
include cholangiocarcinoma (a tumor arising from intrahepatic biliary epithelium), 
hepatoblastoma (which is one of the most common cancers in infants) and angiosarcoma (which 
is associated with industrial exposure to vinyl chloride). Leukemia and related disorders may 
involve hepatic tissues, thought to be the result of infiltration with abnormal cells. 

25 Multiple Endocrine Neoplasia (MEN) Syndromes are a group of genetically distinct 

familial diseases involving adenomatous hyperplasia and malignant tumor formation in several 
endocrine glands. Three distinct syndromes have been identified. Type I (MEN-I) is 
characterized by tumors of the parathyroid glands, pancreatic islets, and the pituitary. Type II 
(MEN-II) is characterized by medullary carcinoma of the thyroid, pheochromocytoma and 

30 hperparthyroidism. Type III (MEN-III) is characterized by multiple mucosal neuromas, 
medullary carcinoma of the thyroid, and pheochromocytoma. 

Carcinoid syndrome is usually caused by metastatic intestinal carcinoid tumors that 
secrete excessive amount of vasoactive substances, including serotonin, bradykinin, histamine, 
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prostaglandins and polypeptide hormones. Abnormal levels of these subtances cause a variety 
of symptoms, often episodic cutanteous flushing, cyanosis, abdominal cramps, diarrhea, and 
valvular heart disease. 

Neoplasms of the bone and joints may be benign or malignant. Benign tumors of the 
5 bone include osteochondromas (osteocartilaginous exostoses), which are the most common 
benign bone tumors in children between ages 10 to 20, benign chondromas (which are located 
within the bone), which occur most commonly in children and young adults between the ages 
10 to 30, chondroblastoma (which arises in an epiphysis), which is rare, but most common in 
children between the ages of 10 to 20, chondromyxofibromas, osteoid osteoma, giant cell 

10 tumors and fibromatous lesions. Primary malignant tumors of the bone include osteogenic 
sarcoma (osteosarcoma), which is the second most common primary bone tumor, 
fibrosarcomas, malignant fibrous histiocytoma, chondrosarcomas, mesenchymal 
chondrosarcoma, Ewing's tumor (Ewing's sarcoma), malignant lymphoma of bone, multiple 
myeloma, and malignant giant cell tumor. 

15 Primary cancers of other tissues may metastasize to bone tissue. The most common are 

carcinomas arising in the breast, lung, prostate, kidney, and thyroid. 

Central nervous system (CNS) neoplasms are generally classified according to the 
organ. Primary intracranial neoplasms are subdivided into six classes: tumors of (1) the skull; 
(2) the meninges; (3) the cranial nerves; (4) the neuroglia and ependyma; (5) pituitary or pineal 

20 gland; and (6) those of congenital origin. Skull neoplasms include osteoma, hemangioma, 
granuloma, xanthoma, and osteitis deformans. The meninges neoplasms include meningioma, 
sarcoma, and glomatosis. The cranial nerve neoplasms include glioma of the optic nerve, and 
schwannoma of the 8th and 5th cranial nerves. The neuroglia neoplasms include gliomas and 
ependymomas. The pituitary or pineal body neoplasms include pituitary adenoma and 

25 pinealoma. The congenital origin neoplams include craniopharyngioma, chordoma, germinoma, 
teratoma, dermoid cyst, agioma and hemangioblastoma. 

Spinal cord neoplasms are lesions that compress the spinal cord or its roots, arising from 
the cord parenchyma, roots, meninges, or vertebrae. Primary spinal cord neoplasms are much 
less common than intracranial tumors. Metastatic lesions are common and may arise from 

30 carcinomas of the lung, breast, prostate, kidney, thyroid or lymphoma. 

Genitourinary neoplasms occur at any age and in both sexes; however, they account for 
about 30% of cancer in the male and 4% in the female. Adenocarcinoma of the prostate 
accounts for a significant number of malignancies in men over 50. Prostate adenocarcinoma is 
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thought to be hormone related and its pathology is typically glandular. Carcinoma of the 
kidney, adenocarcinoma, is only about one to two percent of adult cancers, but most solid 
kidney tumors are malignant. Wilms' tumors, an embryonal adenomyosarcoma of the kidneys, 
occurs fetally and is often not diagnosed for several years. Renal pelvis and ureter neoplasms 
5 are histologically similar. Urinary bladder neoplasms may be induced by known urinary 
carcinogens such as aniline dyes, and the most common is transitional cell carcinoma, less 
common is squamous cell carcinoma. Rarer genitourinary neoplasms include carcinoma of the 
urethra, and penis. Neoplasms of the testis account for the majority of solid malignancies in 
males under 30. Most malignant testicular tumors arise from the primordial germ cell and are 

10 classified according to the cell type involved. 

Breast cancer is the most common cancer in women. In the USA, the cumulative risk 
for women of all ages of developing breast cancer is about 10%, but that of dying from the 
disease is only about 3.6%. However, the risk increases with age, a family history of breast 
cancer, exposure to radiation, and even diet is implicated in higher risk. 

15 Breast cancers are routinely typed for estrogen- and progesterone-receptor analysis. 

About two thirds of the patients have estrogen-receptor positive (ER+) breast tumors. Tumors 
which are progesterone positive are thought to have functional estrogen receptor and the 
presence of both receptors gives a greater likelihood of favorable response to endocrine 
treatment than the presence of just one receptor. Endocrine therapy, usually tamoxifen, is 

20 preferred in estrogen receptor-positive tumors. Estrogens and androgens are also effective, but 
less favored due to undesirable side effects induced by higher levels of these hormones than 
other forms of endocrine treatment. Breast cancer may metastasize to almost any organ in the 
body, but most common sites of metastasis are the lung, liver, bone, lymph nodes and skin. 
Lobular carcinoma in situ (LCIS) or lobular neoplasia, is most frequently found in 

25 premenopausal women. Ductal carcinoma in situ (DCIS) occurs in both pre- and 

postmenopausal women. DCIS forms a palpable mass. LCIS and DCIS account for about 90% 
of all breast cancers. The rarer forms, medullary and tubular lesions, have a somewhat better 
prognosis. 

The most common gynecologic neoplasms are endometrial carcinomas, which ranks 
30 fourth in frequency after breast, colorectal and lung cancers in women. Endometrial carcinomas 
are characterized by their clinical staging, ranging from in situ at stage 0, to metastasis to 
distant organs at stage P/B. Endometrial carcinomas typically produce estrogen and the current 
treatment approaches are surgery and progesterone therapy. 
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Ovarian cancers account for about 18% of all gynecologic neoplasms. About 80% of 
malignant ovarian cancers arise from the ovarian epithelium and are classified according to 
their histology. Tumors may also arise from germ cells or stroma. 

Vulvar carcinoma accounts for about 3-4% of all gynecologic neoplasms. Vulvar 
5 carcinoma usually occurs after menopause, and about 90% are squamous cell carcinomas. 
About 4% are basal cell carcinomas and the rest include intraepithelial carcinomas, 
adnocarcinoma of Bartholin's gland, fibrosarcoma and melanoma. 

Vaginal carinoma accounts for about 1% of gynecologic malignancies, with a peak 
incidence from about ages 45 to 65. About 95% of vaginal carcinomas are squamous cell 
10 carcinoma. Primary carcinoma of the oviduct is rare, and typically spread directly or by the 
lymphatics. 

Trophoblastic disease or neoplams of trophoblastic origin, can follow intra- or 
extrauterine pregnancy. A degenerating pregancy results in a hydatidiform mole of which about 
80% are benign. 

15 Neoplasms may arise in the ear canal and affect hearing. Ceruminomas also arise, are 

typically malignant despite appearing benign histologically and are treated by surgical removal. 
Basal cell and squamous cell carcinomas frequently develop on the external ear as the result 
from regular sun exposure, and are also typically treated by surgical removal. The middle ear 
may be the site of squamous cell carcinomas. Nonchromaffin paragangliomas may arise in the 

20 temporal bone. 

The most common malignant tumor in the nose and paranasal sinuses is squamous cell 
carcinoma; less common are adenoid cystic and mucoepidermod carcinomas, malignant mixed 
tumors, adenocarcinomas, lymphomas, fibrosarcomas, osteosarcomas, chondrosarcomas, and 
melanomas. 

25 Squamous cell carcinoma of the nasopharynx is more commonly observed in children 

and young adults. 

The most common malignancies of the upper respiratory tract are squamous cell 
carcinomas of the tonsil and of the larynx. Both are more common in males and are associated 
with tobacco smoking and ethanol ingestion; about 85 % of patients with cancer of the head or 
30 neck have a history of ethanol and tobacco consumption. 

In the head and neck, about 90% of the cancers are squamous cell (epidermoid) 
carcinoma. Melanomas, lymphomas and sarcomas are relatively rare forms of primary head and 
neck cancers. Cancers of the head and neck are classified according to the size and site of 
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involvement of the primary neoplasm; number and size of metastases to the cervical lymph 
nodes; and evidence of distant metastases. 

Ophthalmologic cancers may arise in the skin of the eyelids and may be benign or 
neoplastic. Common benign growths are xanthelasmas, which form yellow- white flat plaques 
of lipid material subcutaneously. Basal cell carcinomas are more common; treatment is 
typically surgical removal or radiation therapy. Other less common malignant tumors are 
squamous cell or meibomian gland carcinomas and other types of melanomas. The most 
common primary ocular malignancy is malignant melanoma of the choroid. 

Tumors also arise in the skin tissue, and include benign tumors such as moles, lipomas 
and the like, as well as malignant tumors. About 40-50% of malignant melanomas arise from 
melanocytes in moles. Malignant skin cancers are either basal cell or squamous cell carcinomas 
and frequently arise in sun-exposed areas of skin. They are the most common malignancies, 
and the incidence is rising. Less common malignancies include malignant melanoma, Paget's 
disease of the nipple or estramammary Patent's, Kaposi's sarcoma (KS), and cutaneous T cell 
lymphoma (mycosis fungiodes). The incidence of KS is increasing as the result of the 
increased incidence of AIDS. KS arises in about one third of patients with AIDS. 

Oral cancers account for about 5% of cancers in men and 2% of cancers in women. The 
most common form of oral cancer is squamous cell carcinoma. Incidence increases with age 
and risk factors, particularly tobacco and alcohol consumption. 

Surgery is the oldest effective form of treatment of neoplasms. Success is largely 
achieved if the neoplasm is detected in its early stages and has not metastasized. Radiation is 
also important therapy, and is the favored therapy of many neoplasms such as Hodgkin's 
disease, early stage non-Hodgkin's lymphomas, and squamous cell carcinoma of the head and 
neck. Radiation has proven very successful as an adjunct to surgery and antineoplastic drugs.- 

Antineoplastic drugs are also useful in the treatment of neoplasms, and are classified 
according to their mechanism of action. Numerous combinations, typically of antineoplastic 
drugs with differing mechanisms of action, have proven to be particularly effective therapy, 
permit lower doses and frequently minimize negative side effects. Antineoplastic drugs 
frequently target fundamental biological processes necessary for cell replication or growth. 

Alkylating agents, such as mechlorethamin and cyclophosphamide, alkylate DNA, and 
restrict DNA replication. 

Antimetabolites, which are directed to disruption of necessary cell division pathways, 
include: 
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Folate antagonists bind to dehydrofolate reductase and interfere with pyrimidine 
synthesis. Folate antagonists are S-phase specific. Methotrexate is a very commonly used 
antineoplastic folate antagonist. 

Purine antagonists block de novo purine synthesis and are S-phase specific. 6- 
5 Mercaptopurine is an example of a purine antagonist. 

Pyrimidine antagonists interfere with thymidylate synthase to reduce thymidine 
production and are S-phase specific. A frequently used pyrimidine antagonist is 5-fluorouracil. 

Cytarabine inhibits DNA polymerase and is S-phase specific. 

Plant alkyloids include vincas, such as vinblastine and vincristine, and 
10 podophyllotoxins, such as etoposide. Plant alkyloids are effective in the metaphase and inhibit 
mitosis by a variety of mechanisms including altering microtubular proteins. 

Antibiotics include doxorubicin and daunomycin, which intercalate between DNA 
strands to inhibit the uncoiling of DNA; bleomycin, which causes incisions in DNA strands; 
and mitomycin, which inhibits DNA synthesis by acting as a Afunctional alkylator. 
1 5 Nitrosureas include carmustine and lomustine and alkylate DNA or cause carbamoylate 

amino acids in proteins. 

Inorganic ions, such as cisplatin, cause inter- and intracalation of DNA strands to inhibit 
the uncoiling of DNA. 

Biologic Response Modifiers, such as the interferons, have antiproliferative effects, but 
20 their specific role is not known. Interferons include a (leukocyte) interferon, p (fibroblast) 
interferon and y (lymphocyte) interferon. 

Enzymes, such as asparaginase, are also used to alter metabolic pathways important in 
cancerous cells. Asparaginase depletes the cell of asparagine, on which leukemic cells depend. 

Hormones and their analogs, such as tamoxifen, flutamide and progesterone, have non- 
25 specific effects but are useful to treat certain neoplams which are known to be hormone 

responsive, especially breast, ovarian and prostate neoplasms. Tamoxifen, frequently used in 
the treatment of breast neoplasms, places cells at rest, and binds to the estrogen receptor. 
Flutamide, frequently used in the treatment of prostate neoplasms, binds the androgen receptor. 

Cytokinins are naturally occurring and artificial plant growth regulators. Natural 
30 cytokinins tend to be non-specific inhibitors of various protein kinases. The molecular 

mechanisms by which cytokinins regulate cell growth and division are still being determined. 
Studies have indicated that cytokinins may increase accessibility of the DNA template, activate 
RNA polymerases, affect polyadenylation and secondary structure of mRNA and stimulate 
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formation and activity of polyribosomes. Cytokinins are thought to affect cell division by 
interacting with regulatory proteins of the cell cycle. Both cytokinins and cyclin-dependent 
kinases (cdks) act at multiple and similar control points of cell cycle, for example, at the G,/S 
and Gj/M transitions and S and M phases. 
5 Olomoucine, 6-(benzylamino)-2-[(2-hydroxyethyl)amino]-9-methylpurine, was first 

discovered as an herbicide. More recently, it has been discovered that Olomoucine is an 
artificial cytokinin, which specifically inhibit some cdks, including p34 cdc2 /cyclin B kinases, at 
micromolar concentration, but has no effect on other major protein kinases such as cAMP- and 
cGMP-dependent kinases, and protein kinase C Olomoucine has recently been shown to have 

10 good selectivity for the CDK-cyclin protein kinases, but only has moderate inhibitory activity, 
with an IC 50 of about 7 ^iM. Vesely, J., el al., Eur. J. Biochem .. 1994, 224, 771-786. A 2.4 A 
crystal structure of olomucine co-crystallized with cdk2 revealed that the purine portion of 
olomoucine binds in the conserved ATP binding pocket, while the benzylamino group extends 
into a region of the active site unique to the cdk2 kinases. 

1 5 Roscovitine, 2-( 1 -ethyl-2-hydroxyethylamino)-6-benzy lamino-9-isopropylpurine, is a 

recently synthesized purine which has been shown to have selectivity towards some cyclin- 
dependent kinases and to be 10-fold more active on cdk2 and cdc2 than olomoucine (Meijer, L., 
et al., Eur. J. Biochem.. 243:527-536, 1997 and PCT/FR96/01905). Meijer et al report that 
most kinases are not significantly inhibited by roscovitine. However, cdc 2-cyclin B, cdk 2- 

20 cyclin A, cdk 2-cyclin E and cdk 5-p35 are substantially inhibited with IC* values of 0.65 , 0.7, 
0.7 and 0.2 \iM t respectively. In contrast, roscovitine displayed IC 50 values of greater than 100 
^M for cdk 4-cyclin Dl and cdk 6-cyclin D2. 

Havlicek,L.,etal., J. Med. Chem. ( 1997V10:408-412 report that Roscovitine, and 
related analogs substituted in the 2, 6 and/or 9 positions, inhibit p34 cdc2 -cyclin B kinases. None 

25 of the analogs had superior IC^ values over the (R) enantiomer of Roscovitine, which had an 
IC 50 value of 0.2 \iM. The (S) enantiomer had an IC 50 value of 0.8 nM; the racemic mixture 
(R/S) had an IC^ value of 0.65 \iM. These authors conclude that the N*-benzyl substituent of 
Roscovitine was superior over the isopentenyl or cyclohexylmethyl substituents. 

The National Cancer Institute (NCI) is a US. Government-run organization directed at 

30 the discovery and development of novel therapeutic oncology products. In 1985, the NCI 
established a new cancer screening strategy involving human tumor cell lines in an in vitro 
assay as the primary cancer screen. A total of sixty human tumor cell lines, derived from seven 
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cancer types (lung, colon, melanoma, renal, ovarian, brain and leukemia) were selected for 
inclusion in the NCI panel (Grever, M.R., et ah, Seminars in Oncology . 19:1992:622-638). The 
protocols used in the assays have also been reported in the literature. American Type Tissue 
Collection (ATCC) acts as a depository for these and other tumor cell lines. Useful human 
5 tumor cell lines include the following: 

MCF7: human breast adenocarcinoma, hormone-dependent; 
MDA-MB-23 1: human breast adenocarcinoma, hormone-independent; 
HT-29: human colon adenocarcinoma, moderately well-differentiated grade II; 
HCT-15: human colon adenocarcinoma; 
10 A549: human non-small cell lung carcinoma; 
DMS-1 14: human small cell lung carcinoma; 
PC-3: human prostate adenocarcinoma, hormone-independent; and 
DU 145: human prostate carcinoma, hormone-independent. 

Skehan, P., et al., J. Nad. Cancer Inst. 82: 1 107-1 1 12, 1990 sets forth useful protocols for using 

15 such tumor cell lines for screening antineoplastic drugs. 

Meijer, et al., supra, report that roscovitine inhibits the proliferation of the NCI disease- 
oriented in vitro screen, i.e., 60 human tumour cell lines comprising nine tumour types 
(leukemia, non-small cell lung cancer, colon cancer, central nervous system cancer, melanoma, 
ovarian cancer, renal cancer, prostate cancer, breast cancer) with an average IC^ value of 16 

20 \iM. The results of individual tumour lines were not reported. 

Two distinct cdk inhibitors, flavopiridol and olomoucine, suppress the death of neuronal 
PC 12 cells and sympathetic neurons in two model systems of neuronal survival (Park et al., J. 
Biol. Chem. 271(14):8161-8169, 1996). The concentration of each required to promote 
survival correlated with the amount required to inhibit proliferation. Neuronal apoptosis is an 

25 important aspect of both nervous system development and a component of neuronal injury and 
disease. 

The PC 12 cell line was initially derived from a rat adrenal medullary 
pheochromocytoma. When grown in serum-containing medium, PC 12 cells divide and 
resemble precursors of adrenal chromaffin cells and sympathetic neurons. Upon addition of 
30 nerve growth factor (NGF), PC 12 cells attain the phenotypic properties of sympathetic neurons. 
Upon removal of either serum or serum and NGF, both naive and neuronally differentiated 
PC 12 cells undergo apoptosis, which is analogous to the response of sympathetic neurons. 

The role of cell cycle regulation in apoptosis may be demonstrated by withdrawal of 
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NGF or serum which results in uncoordinated cell cycle progression and cell death from naive 
PC- 12 cells. Cdk inhibitors did not prevent the death of these proliferation competent naive 
PC- 12 cells after removal of trophic support. Post-mitotic differentiated or sympathetic neurons 
are hypothesized to attempt inappropriate re-entry of the cell cycle following withdrawal of 
5 NGF which results in cell death. However, exposure to flavopiridol or olomoucine which 
inhibit cdks prevented apoptosis in these cells. 

Changes in the activity of cdks and cyclins are observed during apoptosis of many 
different cell types. Camptothecin- or araC-induced apoptosis of HL60 cells is associated with 
elevated cdc2 activity and cyclin E-associated kinase activity. Camptothecin-induced apoptosis 

10 of RKO cells is associated with an increase in expression of cyclin Dl. 

Camptothecin causes apoptotic death of rat cerebral cortical neurons. Morris and Geller, 
J. Cell Biol . 134:757-770(1996). Camptothecin-treated nonproliferating neuronally 
differentiated PC 12 cells die within 6 days after treatment, and cultured rat sympathetic 
neurons die within 5 days after treatment, even in the presence of NGF. Park et al., J. Neurosci. 

15 17(4): 1256-1270(1997). However, administration of either both, or individual olomoucine or 
flavopiridol, in the presence or absence of camptothecin resulted in approximately 30% cell 
death at day 6. Maximal protection of PC 12 cells, or rat sympathetic neurons, from death was 
observed with 1 pM flavopiridol and 200 ^M olomoucine, which are the minimum 
concentrations that fully inhibit DNA synthesis by proliferating PC 12 cells. Administration of 

20 iso-olomoucine, an inactive analog of olomoucine, failed to prevent the cell death of 
camptothecin-treated neuronal cells 

Flavopiridol and olomoucine were also shown to protect against camptothecin-induced 
cortical neuronal death. Parket al., J. Neurosci. 17(4):1256-1270(1997). The IC 50 values of 
flavopiridol and olomoucine were 0.1 \iM and 100 ^M, respectively. Administration of iso- 

25 olomoucine failed to prevent the cell death of camptothecin-treated neuronal cells. 

There are several implications of the above observations. It is well recognized that 
patients treated with radiation or antineoplastic agents experience undesirable side effects, 
including developing new neoplasms or undesirable cellular apoptosis. For example, some 
patients treated with high-dose araC for refractory leukemia develop a cerebellar toxicity 

30 syndrome, characterized by loss of Purkinje neurons. Winkelman and Hinges, Ann Neurol. 
14:520-527(1983) and Vogel and Horouipian, Cancer 71:1303-1308(1993). Patients treated 
with cis-platinum have been reported to develop periperal neuropathies. Wallach, et al., J. Fla. 
Med. Assoc. 79:821-822(1992) and Mansfield and Castillo, AJNR Am. J. Neuroradiol. 
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15: 1 178-1 180( 1994). In view of these observations, either co-administration or sole 
administration of the present compounds in the treatment of neoplasms would reduce or 
preclude cellular apoptosis, in particular, neuronal damage caused by treatment with 
antineoplastic agents or radiation. 

Cerebrovascular disease is the most common cause of neurologic disability in Western 
countries. The major specific types of cerebrovascular disease are cerebral insufficiency due to 
transient disturbances of blood flow, infarction, hemmorrhage. and arteriovenous malformation. 
Stroke generally denotes ischemic lesions. Undesirable neuronal apoptosis occurs in 
cerebrovascular disease. Treatment with inhibitors of cdks may be an approach to prevent 
neuronal injury and degeneration in such cases. 

SUMMARY OF THE INVENTION 

The present invention provides novel compounds of the formula (I) 



NHR 




(D 



wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of C 9 -C, 2 alkyl, 

R6 R6 

I I 
— ((ji)x— OM and — (<j5)n — z 

R6 R6 

wherei 

n each R6 is independently selected from the group consisting of 
hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra -phenyl, wherein m 
is an integer 0-8; x is an integer 1-8; n is an integer 0-8; Z is selected 
from the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthanlene; and M is selected from the group consisting of hydrogen, 
C,-C 4 alkyl, 
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and 



(^)n— Z 



wherein each R6' is independently selected from the group 
consisting of hydrogen, C 3 -Cg cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m .-phenyl, wherein m* is an integer 0-8; n' is an 
integer 0-8; x* is an integer 1-8; Q is hydrogen or C,-C 4 
alkyl; and T is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 

wherein each C 9 -C l2 alkyl or Z is optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 



wherein each D is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; 
each E is independently selected from the group consisting of 
Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthalene; each R6" is independently selected from the group 
consisting of hydrogen, C3-Q cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m ..-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; 
x" is an integer 1-8; and M' is selected from the group consisting 
of hydrogen, C r C 4 alkyl, 
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v r 

—(^-Oa and — (^)n^=— z™ 

5 wherein each R6 m is independently selected from the 

group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 
alkyl, and (CH 2 ) ra ...-phenyl, wherein m"' is an integer 0-8; 
n'" is an integer 0-8; x'" is an integer 1-8; Q' is hydrogen 
or C r C 4 alkyl; and Z m is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and 

napthalene, 

wherein the groups M' and TP may be optionally substituted with 
the groups D\E* or 
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f 

— (^)x tt ^-OQ ,, 
Re"" 

wherein each R6"" is independendy selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0-8; 
x m ' is an integer 0-8; Q" is hydrogen, C r C 4 alkyl or 
phenyl; each D* is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 
alkoxy; each E' is independently selected from the group 
consisting of Hal, OH, and C,-C 8 alkyl; 



R3 and R4 are selected from the group consisting of hydrogen, C,-C 4 
alkyl and (CH 2 ) y -phenyl, wherein y is an integer 0-8, with the proviso that 
30 R3 and R4 not both be hydrogen; 



R5 is C r Q alkylene; and 
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Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof, 

5 

with the proviso that when R2 is the group 

R6 
I 

(^)n Z 

10 R6 

wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C r C 4 alkyl, or 
(CH 2 ) m -phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 

15 

D, — ((j))x tt -S-R 6 D — (CjJ)x-— N— f^" — (<px— (M and — (<j»n*— ? 
Re" ' V 1 Fy R 6 ° 

20 wherein D, b, R6", x'\ n", M\ and Z" are as previously defined. 

In addition, the present invention provides a method of inhibiting cell cycle progression. 
More specifically, the present invention provides a method of inhibiting cdk-2. 

The present invention also provides a method of preventing apoptosis in neuronal cells. 
A particularly preferred method of the present invention is preventing apoptosis of neuronal 

25 cells induced by antineoplastic agents or resulting from cerebrovascular disease. Another 
preferred embodiment of the present invention is the method of preventing apoptosis induced 
by oxygen depletion. A more preferred invention provides a method of preventing apoptosis 
induced cerebrovascular disease. Another preferred invention provides a method of preventing 
apoptosis induced by stroke or infarction. 

30 The present invention provides a method of inhibiting the development of neoplasms. 

The present invention provides a method for treating a patient afflicted with a neoplastic disease 
state comprising administering a compound of the formula provided. It is preferred that the 
amount administered is a therapeutically effective amount of a compound of the formula. A 
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preferred method of the present invention administers a single compound of the formula 
provided. Alternatively, a preferred method of the present invention administers an amount of a 
compound of the formula in conjunction with other antineoplastic agents. 

In addition, the present invention provides a composition comprising an assayable 
amount of a compound of Formula (I) in admixture or otherwise in association with an inert 
carrier. The present invention also provides a pharmaceutical composition comprising ; 
effective inhibitory amount of a compound of Formula (I) in admixture or otherwise i 
association with one or more pharmaceutically acceptable carriers or excipients. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel compounds of the formula (I) 



NHR 



(D 



: an 
: in 




•NH' 

R1 

wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of Cc,-C 12 alkyl, 

f T 

— (<jj)x— OM and — (C)n — z 
R6 R6 

wherein each R6 is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and 
( CH 2> m -phenyl, wherein m is an integer 0-8; x is an integer 1-8; n 
is an integer 0-8; Z is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthanlene; and M is 
selected from the group consisting of hydrogen, C,-C 4 alkyl, 



— (^r— OQ and — (C)rf- 
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wherein each R6' is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C,-C 4 
alkyl; and Z' is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 

wherein each C 9 -C, 2 alkyl or Z is optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

(O)b r- R c 



R » R 0 

i 6 t i 6 r 

— ((px^-S-IV — (^)x»— N-R, 
R 6 " ' Re" 

V V 

— (C)x^OM' and — (^)n* — Z" 



ii 



R 



l 6 



wherein each D is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; 
each E is independently selected from the group consisting of 
Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthalene; each R6" is independendy selected from the group 
consisting of hydrogen, C,-C 8 cycloalkyl, C,-C 4 alkyl, and 
(CH 2 ) m »-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; 
x" is an integer 1-8; and M' is selected from the group consisting 
of hydrogen, C,-C 4 alkyl, 

— ((^x^-CXy and — (<j>)rf^- z" 
Re- R^* 

wherein each R6'" is independendy selected from the 
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group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ,..-phenyl, wherein m'" is an integer 0-8; 
n"* is an integer 0-8; x'" is ah integer 1-8; Q' is hydrogen 
or C r C 4 alkyl; and Z'" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

wherein the groups NT and Z" may be optionally substituted with 
the groups D\E' or 



wherein each R6 ,m is independendy selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ....-phenyl, wherein m"" is an integer 0-8; 
x"" is an integer 0-8; Q" is hydrogen, C r C 4 alkyl or 
phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 
alkoxy; each E* is independently selected from the group 
consisting of Hal, OH, and C r C 8 alkyl; 



alkyl and (CH 2 ) y -phenyl, wherein y is an integer 0-8, with the proviso that 
R3 and R4 not both be hydrogen; 

R5 is C,-C 8 alkylene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 




R3 and R4 are selected from the group consisting of hydrogen, C r C 4 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof, 



10 
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with the proviso that when R2 is the group 

R6 
I 

(^)n Z 

R6 

wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C,-C 4 alkyl, or 
(CH 2 ) m -phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 

D, — ((px^-S-Fy — (C)x--N--R 6 n —(^x^QM 1 and — (<p)n- — Z M 
R 6 " V V V 



15 wherein D, b, R6", x", n", M\ and Z" are as previously defined. 

As used herein, the term "heterocycle" means any closed-ring moiety in which one or 
more of the atoms of the ring are an element other than carbon and includes, but is not limited 
to the following: piperidinyl, pyridinyl, isoxazolyl, tetrahydrofuranyl, pyrrolidinyl, morpholinyl, 
piperazinyl, benzimidazolyl, thiazolyl, thiophene, furanyl, indolyl, 1,3-benzodioxolyl, 
20 tetrahydropyranyl, imidazolyl, tetrahydrothiophene, pyranyl, dioxanyl, pyrrolyl, pyrimidinyl, 
pyrazinyl, triazinyl, oxazolyl, purinyl, quinolinyl, and isoquinolinyl. 

As used herein, the term "C,-C 4 alkyl" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbyl radical of from one to four carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
25 isobutyl, tertiary butyl, sec-butyl, 1-butenyl, 2-butenyl, 3-butenyl, and the like. 

As used herein, the term "C,-C 8 alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical of from one to eight carbon atoms and includes, but is not 
limited to the following: methyl, ethyl, propyl, isopropyl, 1-propenyl, 2-propenyl, n-butyl, 
isobutyl, tertiary butyl, sec-butyl, 1-butenyl, 2-butenyl, 3-butenyl, pentyl, neopentyl, hexyl, 
30 heptyl, octyl, and the like. 

As used herein, the term U C 9 -C, 2 alkyl" refers to a saturated or unsaturated, straight or 
branched chain hydrocarbyl radical of from nine to twelve carbon atoms and includes, but is not 
limited to the following: nonyl, decyl, undecyl, and dodecyl, and the like. 
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As used herein, the term "C r C 8 alkylene" refers to a saturated or unsaturated, straight of 
branched chain hydrocarbylene radical of from one to eight carbon atoms and includes, but is 
not limited to the following: methylene, ethylene, propylene, isopropylene, 1-propenylene, 2- 
propenylene, n-butylene, isobutylene, tertiary butylene, sec-butylene, 1-butenylene, 2- 
5 butenylene, 3-butenylene, pentylene, neopentylene, hexylene, heptylene, octylene, and the like. 

As used herein, the term "cycloalkyl" refers to a saturated or unsaturated alicyclic 
moiety containing three to eight carbon atoms and includes, but is not limited to, the following: 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. 

As used herein, the designation 

10 

<0)b 

t 

s 

refers to a sulfur atom which is optionally oxidized to a sulfoxide (b=l) or a sulfone (b=2). 
As used herein, the term "Hal" refers to a halogen moiety and includes fluoro, chloro, 
15 bromo, and iodo moieties. 

As used herein, the term "optical isomer" or "optical isomers" refers to any of the 
various stereo isomeric configurations which may exists for a given compounds of Formula (I). 

As used herein, the term "hydrate" or "hydrates" refers to the reaction product of one or 
more molecules of water with a compound of formula (I) in which the H-OH bond is not split 
20 and includes monohydrates as well as multihydrates. 

As used herein, the term "pharmaceutical^ acceptable salts" refers to the reaction 
product of one or more molecules of any non-toxic, organic or inorganic acid with the 
compounds of Formula (I). Illustrative inorganic acids which form suitable salts include 
hydrochloric, hydrobromic, sulphuric and phosphoric acid and acid metal salts such as sodium 
25 monohydrogen orthophosphate and potassium hydrogen sulfate. Illustrative organic acids 
which form suitable salts include mono, di and tricarboxylic acids. Illustrative of such acids 
are, for example, acetic acid, glycolic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, 
glutaric acid, fumaric acid, malic acid acid, tartaric acid, citric acid, ascorbic acid, maleic acid, 
hydroxymaleic acid, benzoic acid, hydroxybenzoic acid, phenylacetic acid, cinnamic acid, 
30 salacylic acid, 2-phenoxybenzoic acid and sulfonic acids such as methane sulfonic acid, 
trifluoromethane sulfonic acid and 2-hydroxyethane sulfonic acid 

The compounds of Formula (I) can be prepared by utilizing procedures and techniques 
well known and appreciated by one of ordinary skill in the art. A general synthetic scheme for 
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preparing these compounds is set forth in Scheme A wherein all substituents, unless otherwise 
indicated, are as previously defined. 

Scheme A 



CI* 



CI 
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N 


\ 




H 


1 



R'-OH 2 



step a 




10 



15 



NHR 



RNH 2 4 



step b 





stepc 



20 



NHR 



N 



FT 



In Scheme A, step a, 2,6-dichloropurine (i) is reacted with the appropriate alcohol of 
structure 2 to give the corresponding 9-subsrituted-2,6-dichloropurine compound of structure 3 
using techniques and procedures well known to one of ordinary skill in the art. 

For example, 2,6-dichloropurine Q) can be reacted with the appropriate alcohol of 
30 structure 2 in the presence of triphenylphosphine and diethyl azodicarboxylate in a suitable 
anhydrous aprotic solvent, such as tetrahydrofuran. The reactants are typically stirred together 
at room temperature for a period of time ranging from 5 hours to 5 days. The resulting 9- 
substituted-2,6-dichloropurine of structure 3 may be recovered from the reaction zone by 
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extractive methods as is known in the art or more typically, the resulting 9-substituted-2,6- 
dichloropurine of structure 3 is recovered by removal of solvent following by charging directly 
onto a silica gel column and eluting with a sutiable solvent, such as methylene chloride or 
mixture of solvents, such as a mixture of hexane and ethyl acetate. The crude 9-substituted-2,6- 
5 dichloropurine of structure 3 may then be purified by chromatography or may be used in the 
next step without purification. 

In step b, the 6-chloro functionality of the 9-substituted-2,6-dichloropurine of structure 3 
is reacted with an appropriate amine of structure 4 to give the corresponding 9-substituted-6- 
amino-2-chloropurine compound of structure 5. 

10 For example, the 9-substituted-2,6-dichloropurine of structure 3 can be reacted with the 

appropriate amine of structure 4 in a suitable anhydrous polar solvent such as ethanol. The 
reactants are typically stirred together at reflux temperatures for a period of time ranging from 
30 minutes to 3 days. The resulting 9-substituted-6-amino-2-chloropurine of structure 5 is 
recovered from the reaction zone by extractive methods as are known in the art, or, if the 9- 

15 substituted-6-amino-2K;hloropurine of structure 5 precipitates out of solution, it may be 
recovered by filtration. 

In step c, the 2-chloro functionality of the 9-substituted-6-amino-2-chloropurine of 
structure 5 is reacted with 1,4-cyclohexanediamine (6) to give the corresponding compound of 
Formula I. 

20 For example, the appropriate 9-substituted-6-amino-2-chloropurine of structure 5 can be 

reacted with a molar excess of 1,4-cyclohexanediamine (6). The reactants are typically placed in 
a pressure tube, sealed, and heated at a temperature of from about 80°C to about 150°C for a 
period of time ranging from 30 minutes to 3 days. The resulting compound of Formula I is 
recovered from the reaction zone by extractive methods as are known in the art and may be 

25 purified by chromatography. 

Starting materials for use in the general synthetic procedures outlined in Scheme A are 
readily available to one of ordinary skill in the art. For example, certain 4-aminopiperidines and 
3-aminopyrrolidines of structure 4 may be prepared as described in Schemes B and C below. 

Starting amines of structure 4 for use in Scheme A which are 4-amino-l-piperidine and 

30 3-amino-l -pyrrolidine derivatives (structure £) may be prepared as shown in Scheme B, 
wherein all substituents, unless otherwise indicated, are as previously defined. 
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Scheme B 




step b 



41 
t = 0, 1 

Sub = optional substitution 



In Scheme B, step a, the free amino functionality of an appropriate 4-carboxamide-l- 
piperidine or 3-carboxamide-l-pyrrolidine derivative of structure 7 is reacted with the 
appropriate alkyl halide of structure 8 to give the corresponding 4-carboxamide-l-alkylated- 
piperidine or 3-carboxamide-l -alkylated-pyirolidine of structure 9. 

For example, the 4-carboxamide-l-piperidine or 3-carboxamide-l-pyrrolidine of 
structure 7 can be reacted with the appropriate alkyl halide of structure 8 in a suitable aprotic 
organic solvent, such as 3-pentanone, in the presence of a suitable base, such as cesium 
carbonate, and a catalytic amount of a suitable alkylation catalyst, such as potassium iodide. 
The reactants are typically stirred together at reflux temperature for a period of time ranging 
from 30 minutes to 12 hours. The resulting 4-carboxamide-l-alkylated-piperidine or 3- 
carboxamide-1 -alkylated pyrrolidine of structure 9 is recovered from the reaction zone by 
filtration and evaporation of solvent. 

In step b, the carboxamide functionality of the appropriate 4-carboxamide-l -alkylated 
piperidine or 3-carboxamide-l -alkylated pyrrolidine of structure 9 is dehydrogenated to give the 
corresponding 4-amino-l-alkylated-piperidine or 3-amino-l-alkylated-pyrrolidine of structure 
£. 

For example, the appropriate 4-carboxamide-l -alkylated piperidine or 3-carboxamide-l- 
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alkylated pyrrolidine of structure 9 is reacted with a molar excess of bis(trifluoioacetoxy)- 
iodobenzene in a suitable aprotic polar solvent such as acetonitrile. The reactants are typically 
stirred together at a temperature of about 50°C to about 95 °C for a period of time ranging from 
30 minutes to 5 hours. The resulting 4-amino-l-alkylated-piperidine or 3-amino-l-alkylated- 
5 pyrrolidine of structure 4; is recovered from the reaction zone by extractive methods as are 
known in the art. 

Alternatively, starting amines of structure 4 for use in Scheme A which are 4-amino-l- 
piperidine and 3-amino-l -pyrrolidine derivatives (structure may be prepared as shown in 
Scheme C, wherein all substituents, unless otherwise indicated, are as previously defined. 

10 

Scheme C 



15 | ^< 1 SUb R7_Hal fi r-^f^ H 2 N -° HHCI 12 
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t = 0. 1 

Sub = optional substitution 



In Scheme C, step a, the free amino functionality of an appropriate 4-piperidone or 3- 
30 pynolidone derivative of structure 10 is reacted with the appropriate alkyl halide of structure 8 
to give the corresponding l-alkylated-4-piperidone or l-alkylated-3-pyrrolidone of structure 11. 

For example, the 4-piperidone or 3-pyrrolidone of structure 10 can be reacted with the 
appropriate alkyl halide of structure 8 in a suitable aprotic organic solvent, such as 3-pentanone, 
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in the presence of a suitable base, such as cesium carbonate, and a catalytic amount of a suitable 
alkylation catalyst, such as potassium iodide. The reactants are typically stirred together at 
reflux temperature for a period of time ranging from 30 minutes to 12 hours. The resulting 1- 
alkylated-4-piperidone or l-alkylated-3-pyrrolidone of structure U is recovered from the 
5 reaction zone by filtration and evaporation of solvent. 

In step b, the ketone functionality of the appropriate l-alkylated-4-piperidone or 1- 
alkylated-3-pyrrolidone of structure 11 is reacted with hydroxylamine hydrochloride Q2) to 
give the corresponding l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 
structure 13. 

10 For example, the l-alkylated-4-piperidone or l-alkylated-3-pyrrolidone of structure JJL is 

reacted with hydroxylamine hydrochloride (12) in the presence of a suitable base, such as 
sodium acetate in a suitable protic solvent, such as aqueous ethanol. The reactants are typically 
stirred together at reflux temperatures for a period of time ranging from 30 minutes to 5 houre. 
The resulting l-alkylated-4-piperidone oxime or l-alkyIated-3-pyrrolidone oxime of structure 

15 13 is recovered from the reaction zone by extractive methods as are known in the art 

In step c, the oxime functionality of the appropriate l-alkylated-4-piperidone oxime or 
l-alkylated-3-pyrrolidone oxime of structure 13 is reduced to give the correponding 4-amino-l- 
piperidine and 3-amino-l -pyrrolidine derivatives (structure £). 

For example, the l-alkylated-4-piperidone oxime or l-alkylated-3-pyrrolidone oxime of 

20 structure 13 is reacted with a suitable reducing agent, such as lithium aluminum hydride, in a 
suitable anhydrous solvent, such as tetrahydrofuran under an inert atmosphere. The reactants 
are typically stirred together at reflux temperature for a period of time ranging from 30 minutes 
to 5 hours. The resulting 4-amino-l-piperidine and 3-amino-l -pyrrolidine derivatives (structure 
4|) is recovered from the reaction zone by extractive methods as are known in the art. 

25 The following examples present typical syntheses as described in Scheme A. These 

examples are understood to be illustrative only and are not intended to limit the scope of the 
present invention in any way. As used herein, the following terms have the indicated meanings: 
"g" refers to grams; "mmor refers to millimoles; "mL" refers to milliliters; "bp" refers to 
boiling point; "°C" refers to degrees Celsius; "mm Hg n refers to millimeters of mercury; "pL" 

30 refers to microliters; "jig" refers to micrograms; "nM" refers to micromolar, and "APCI" refers 
to Atmospheric Pressure Chemical Ionization. Rf values are determined by an AQ 4x50 
column (YMC) with a linear gradient from 100% C to 100% D in four minutes with a two 
minute hold at 100% D, where C is 5:95 acetonitrile:water with 0.1% TFA, and D is 95:5 
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acetonitrilerwater with 0.085% TFA. Molecular ion determinations were made using a 
Finnigan MAT SSQ-7: 10 mass spectrometer. 

Example 1 
2-rTrans-(4-aminocvclohexvnanunoU^^ 
5 dihvdrochloride 
Scheme A. step a: Z6-Dichloro-9-cvclopentvlpurine 

Dissolve cyclopentanol (260 mg, 3.02 mmol), 2,6-dichloropurine (680 mg, 3.60 mmol) and 
triphenyl phosphine (950 mg, 3.60 mmol) in dry THF (20 mL) and cool to 0°C Add diethyl 
azodicarboxylate (570 |iL, 3.60 mmol) dropwise over a period of 15 minutes under a nitrogen 
10 atmosphere. Stir the resulting solution for 60 hours at room temperature. Evaporate the solvent 
in vacuo, charge directly onto a silica gel column, and elute with methylene chloride to give the 
title compound as a crude mixture. 

Scheme A. step b: 2'Chloro-6-rf4~trifluorobenzvnaminol-9"CvcloDentvlpurine 
Dissolve 2,6-dichloro-9-cyclopentylpurine (3.00 mmol), 4-trifluorobenzylamine (3.00 mmol) 
15 and triethylamine (835 pL, 6.00 mmol) in dry ethanol (20 mL). Heat at reflux for 15 hours, 
cool, and filter the solid to give the title compound. 

Scheme A. step c: 2-fTrans~(4>aminocvclohexvnamino1-6"f(4-trifluorobenzvl)amino1--9~ 
cvclopentvlpurine dihvdrochloride 

Mix 2-chloro-6-[(4-trifluorobenzyl)amino]-9-cyclopentylpurine (0.287 mmol) and 1,4- 
20 cyclohexanediamine (2.00 g, excess) in a pressure tube, seal and heat to 140°C for 18 hours. 
Cool the reaction mixture, add CH 2 C1 2 (40 mL) and wash with H 2 0 (2x20 mL). Dry (MgS0 4 ), 
evaporate the solvent in vacuo , and purify by silica gel chromatography ( 10: l:drops 
CH 2 Cl2/MeOH/NH 4 OH) to give the title compound. Convert to the hydrochloride salt. 
CMS (NH 3 ) 474 (MH + ); Rf (min.) = 0.58 

25 

Example 2 

2-rrrans-(4-aminocvclohexvnam^ 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-(2>chlorophe nvlhvdrazino)-9-cvclopentvlpurine 
30 2-Chloro-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-chlorophenylhydrazine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-ITrans-( 4-aminocvclohexvnarninoV6~(2-chlorophenvlhvdrazino)-9- 
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cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-(2<hlorophenylty 

dihydrochloride is prepared from 2-chloro-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 475 (MH + ); Rf (min.) = 3.49 

Example 3 

2-rTrans-(4-aminocvc lohexvnami^^^ 

dihvdrochloride 

Scheme A. step b: 2>C hloro-6-f3.4.5-trimethoxvbenzvlamino)-9-cvclopentvlpurine 
2-Chloro-6-(3,4,5-trimethoxybenzylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3,4,5-trimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-mans^4-aminocvclohexvnamin oV6-f3 > 4.5-trimethoxvbenzvlaminoV9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-(3,4,5-trimethoxybenzylamino)-9< 
dihydrochloride is prepared from 2-cMoro-6-(3,4,5-trimethoxybenzylamino)-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 496 (MH + ); Rf (min.) = 3.42 

Example 4 

24Trans -(4-aminocvclohexvnamino1-6^ 

dihvdrochloride 

Scheme A. step b: 2-ChIoro-6~rf2 > 6-dimethoxvbenzvl)amino1-9-cvclopentvlpurine 
2-Chloro-6-[(2,6-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,6-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-r rrans^4-aminocvclohexvl)aminoV6-r(2.6>dimethoxvbenzvnamino1-9- 

cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-anuncK:yclohexyl)anun^ 

dihydrochloride is prepared from 2-chloro-6-[(2,6-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.29 

Example 5 

2-rTrans-( r 4-aminocvclohexvl)amino1-6-rf4-trifluoromethoxv^phenvlaminoV9- 
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cvclopentvlpurine dihvdrochlnriHp 
Scheme A, step b: 2-Chloro-6-fr4-t ri fluoromethoxv)Dhenvlamino1-9-cvcloDentvlpurine 
2-Chloro-6-[(4-trifluoromethoxy)phenylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-trifluoromethoxyaniline, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rrrans-(4-aminocvclohexvnaminn1- 6 -ff4-trinunrofnethoxv)phenvl a minnl- 
9-cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(4-trifluoromethoxy)phenylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[(4- 

trinuoromethoxy)phenylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 

CIMS (NH 3 ) 476 (MH + ); Rf (min.) = 4.00 

Example 6 

2-rr^s-(4-aminocyclohexyl)ainino1-6-r2-fdiethvlaminn kthvlaminn1-9<vclopentvlp nrin ft 

trihvdrochloride 

Scheme A, step b: 2-Chloro-6-f2-rdieth vlaminotethvl am ino1-9-cvc1npentvlpurine 
2-Chloro-6^[2Kdiethylamino)ethylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-diethylaminoethylamine, and triethylamine essentially as described above 
in Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rTrans-r4-aminncvcl o hexvnaminol-6-r2-fdiethvlamino^ethv1aniinn1-Q- 
cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-anunocyclohexyl)aimn^ 

trihydrochloride is prepared from 2^hlon>6-[2-(die%lannino)ethylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 415 (MH + ); Rf (min.) = 3.15 

Example 7 

2-rrrans-(4-aminocvclohexvnamin n1-6^rri-napthvnmethvlamino1-9-cvclo^ntvlp iiri nfi 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-rn-nanthvnmet hvlamino1-9-rvclopentvlniirin ft 
2-Chloro-6-[(l-napthyl)methylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, l-(aminomethyl)naphthylene, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexv n aminol-6-ff 1 -na 0 thvl^methvl a minn>Q- 
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cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(l-napthyl)methylamino 

dihydrochloride is prepared from 2-chloro-6-[(l-napthyl)methylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
5 CIMS (NH 3 ) 456 (MH + ); Rf (min.) = 3.43 

Example 8 

2-rTi^s-t4-armn(x:vclohexvnamino 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r(4>methoxvbenzvnamino1-9-cvclopentvlpurine 
10 2-Chloro-6-[(4-methoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 4-methoxybenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r (4-methoxvbenzvl)aminol-9- 
cvclopentvlpurine dihvdrochloride 
15 2-[Trans-(4-anunocyclohexyl)aminoH^ 

dihydrochloride is prepared from 2-chloro-6-[(4-methoxybenzyl)amino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 436 (MH + ); Rf (min.) = 2.28 

Example 9 

20 2- rTrans-(4-aminocvclohex vDaminol -6- K3-(5 -methox vindol vH V 2-eth vlaminol -9- 

cvclopentvlpurine dihvdrochloride 
Scheme A. step b: 2-Chloro-6-r(3-f5'methoxvindolvnV2'ethvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[(3-(5-methoxyindolyl))-2-ethylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 5-methoxytryptamine, and triethylamine essentially as described 

25 above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-fTrans^4-aminocvclohexvnamino1-6-r(3-(5-methoxvindolvnV2- 
ethvlaminol-9-cyclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(3-(5-methoxyindolyl))-2-ethylamino 
cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[(3-(5-methoxyindolyl))-2- 
30 ethylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 489 (MH*); Rf (min.) = 3.44 

Example 10 
2-rTrans-(4-a nunocvclohexvnamino1-6^^ 
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cvclopcntvlpurine dihvdrochloride 
Scheme A. step b: 2-ChlorO"644-(hvdroxvmethvl)cvclohexanemethv]amino1'9- 
cvclopentvlpurine 

2-Chloro-6-[4-(hydroxymethyl)cyclohexanemethylamino]-9^yclop^ is prepared from 

5 2,6-dichloro-9-cyclopentylpurine, 4-(aminomethyl)cyclohexanemethanol, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-r4~ aminocvclohexvnaminol-6-f4- 

(hvdroxvmethvl)cvclohexanemeth vlaminoV9-cvclopentvlpurine dihvdrochloride 
2-[Ti^s-(4-anunocyclohexyl)airi 
1 0 cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[4- 

(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine essentially as described in 

Example 1, Scheme A, step c. 

CIMS (NH 3 ) 442 (MH + ); Rf (min.) = 3.34 

Example 1 1 

15 2-rrrans-(4-aminocvclohex^ 

dihvdrochloride 

Scheme A. step b: 2-Chloro -6-r2-fluorophenvlhvdra2inol-9-cvclopentvlpurine 
2-Chloro-6-[2-fluorophenylhydrazino]~9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-fluorophenylhydrazine, and triethylamine essentially as described above in 
20 Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans>r 4-aminocvclohexvnaminol-6-f2-fluorophenvlhvdrazinol-9- 

cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)am^ 

dihydrochloride is prepared from 2-chloro-6-[2-fluorophenylhydra2dno]-9<yclopentylpurine 
25 essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 425 (MH + ); Rf (min.) = 3.41 

Example 12 

2>rTrans-f4--aminocvclohe xvl)amino1-6--rf2-methoxvbenzvnamino1-9-cvclopentvlpurine 

dihvdrochloride 

30 Scheme A, step b: 2-Chloro-6-rf2>methox vben2vnaminoV9-cvclopentvlp urine 

2-ChlorO"6-[(2«methoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-methoxybenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 
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Scheme A. step c: 2-fTi^s-(4-aminocvclohexvl)aminol-6-r^ 
cvclopentvl purine dihvdrochloride 
2-[Trans^4-aimncKyclohexyl) 

dihydrochloride is prepared from 2-chloro-6-[(2-methoxybenzyl)amino]-9-cyclopentylpurine 
5 essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 436 (MH + ); Rf (min.) = 2.30 

Example 13 

2-rrrans-f4-a minocvclohexvl)amino1-6-f(2J~dimethoxvbenzvl)amino1»9-cvclopentvlpurine 

dihydrochloride 

10 Scheme A. step b: 2-Chloro -6-rf2,3-dimethoxvbenzvnaminoV9-cvclopentvlpurine 

2-Chloro-6-[(2,3-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichlorb- 
9-cyclopentylpurine, 2,3-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A, step c: 2>rTrans-( 4>aminocvclohexvnaminoV6-r(2.3~dimethoxvbenzvnamino1-9~ 
15 cvclopentvlpurine dihvdrochloride 
2-[Trans<4-aminocyclohexyl)anrino] 

dihydrochloride is prepared from 2-chloro-6-[(2,3-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.29 
20 Example 14 

2-rTrans-(4-ami nocvclohexvnam 

dihvdrochloride 

Scheme A. ste p b: 2-Chloro-6-r2-< f 4>methoxvphenvl)ethvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[2-(4-methoxyphenyl)ethylamino]-9-cyclopentylpurine is prepared from 2,6- 
25 dichloro-9-cyclopentylpurine, 2-(4~methoxyphenyl)ethylamine, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2~rTi^s>r4 -aminocvclohexvnaminol--6-r2-f4-methoxvphenvnethvlaminol- 
9-cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-anunocyclohexyl)amino]^ 
30 dihydrochloride is prepared from 2-chloro-6-[2-(4-methoxyphenyl)ethylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 450 (MH+); Rf (min.) = 3.53 

Example 15 
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2-rrrans-(4-aminocvclohexvl)amino]-6-r 3-(2-methnxvftthoxvWopvlaminnl.Q. 
cyclopentvlpurine dihvdrochloride 
Scheme A, step b: 2-Chloro-6-r3-r2-methnx v ethoxv)prn P vIamino1-9-cvcln P entvlpurine 
2-Ch]oro-6-[3-(2-methoxyethoxy)propylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 3-(2-methoxyethoxy)propylamine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4- aminocv c lohe . xvn aniino1-6-r3-r7.-methoxvethnxv'>pro P vlamino1- 
9-cvclopentvlourine dihvdrochloride 

2-[TransK4-aniinocyclohexyl)aniino]-6-[3-(2-methoxyethoxy)propylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[3-(2- 

methoxyethoxy)propylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 

CIMS (NH 3 ) 432 (MH*); Rf (min.) = 3.31 

Example 16 

2-rrrans-(4-aminocYclohexYnaminol-6-r2-methoxvpt h vlaminoVQ-rvclopentvlp nrinp 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r2-me.thf> xvethvlaminnV9-cvclopentvlp nrin P 
2-Chloro-6-(2-methoxyethylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-methoxyethylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminncvrlnh P x vnamino1-6-r?- me thoxvethvl a mino^O- 
cvclopentvl purine dihvdrochloride 

2-[Trans-(4-annnocyclohexyl)amino]-6-(2-methoxyethylanuno)-9-cyclopentylpuri 
dihydrochloride is prepared from 2-chloro-6-(2-methoxyethylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NHj) 374 (MH + ); Rf (min.) = 3.23 

Example 17 

2-rrrans-f4-anTinocvclohexvn anu ^^^ 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-r(2.4-dimethn»Y henzvnaminnl-Q-cvclopentvlniirin P . 
2-Chloro-6-[(2 ( 4-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,4-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1 , Scheme A, step b. 
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Scheme A. step c: 2"rTrans-(4-aminocvclohexvnamino1-6-r(24^imethoxvbcnzvl)aminoV9-- 
cyclopentvlpurine dihvdrochloride 

2- [Trans-(4-aminocyclohexyl)amino]-6- [(2 ,4-dimethoxybenzyl)aniino] -9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-t(2,4-dimethoxybenzyl)amino]-9- 
5 cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH 3 ) 466 (MIT); Rf (min.) = 2.29 

Example 18 
2-rTrans-(4-aminocvclohexvl)amino1-6-r(3^ 

dihvdrochloride 

10 Scheme A. step b: 2-Chloro-6-r(3-diethvlamino)propvlamino1-9-cvclopentvlpurine 

2-Chloro-6-[(3-diethylamino)propylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3-diethylaminopropylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rrrans-(4-anunocvclohexvna ^^ 

15 cyclopentylpurine dihyfrochlpride 

2-[Ti^s-(4-aminocyclohexyl)amino]-6-[(3-diethylamino)propylamino]-9-cyc 
dihydrochloride is prepared from 2-chloro-6-[(3-diethylamino)propylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 429 (MH+); Rf (min.) = 3.13 

20 Example 19 

2-rrrans-(4-aminc*:vclohexvl)aminoV^ 

dihvdrochloride 
Scheme A. step a: 2.6-Dichloro-9-(2-propvl)purine 

2,6-Dichloro-9-(2-propyl)purine is prepared from 2,6-dichloropurine and isopropanol 
25 essentially as described in Example 1, Scheme A t step a, but substituting isopropanol for 
cyclopentanol. 

Scheme A» step b: 2-Chloro-6-r(3>4-<limethoxvbenzvl)aminoV9-(2-propvnpurine 
2-Chloro-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9- 
(2-propyl)purine, 3,4-dimethoxybenzylamine, and triethylamine essentially as described above 
30 in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rrrans-(4-amnocvclohexvnamino1-6-r(3>4-^iimethoxvbenzvnamino1--9-(2- 
propvllpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[(3,4-dimethoxybenzyl)amino]-9-(2-propyl) 
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dihydrochloride is prepared from 2<hJoro-^[(3,4^memoxybenzyl)amino]-9-(2-propyl)purine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 440 (MH + ); Rf (min.) = 3.33 

Example 20 
2-rrrans-(4-aminocvclohex yl)amino1 -6- r2^ ^ 

dihvdrochloride 

Scheme A, Step b: 2-Chloro-6-r2.6-dichlnrnp henvlhvd ra 7.inn1-9-cv C lnnentvlp ,,rin^ 
2-Chloro-6-[2,6-dichlorophenylhydrazino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 2,6-dichlorophenylhydrazine, and triethylamine essentially as described 
above in Example 1 , Scheme A, step b. 

Scheme A, step c: 24Trans-f4-aminocvclnh*v V naminol-6.r? 6-dichloronhenvlhvdrazinol-Q- 
cvclopentvl purine dihvdrochloride 

2-[TransK4-aimnocyclohexyl)amino]-6-[2,6-mchlorophenylhydrazino]-9-cyclopentyl^^^^ 
dihydrochloride is prepared from 2-chloro-6-[2 ) 6-dichlorophenylhydrazino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 475 (MH + ); Rf (min.) = 3.43 

Example 21 

2-rTl^s-(4-amin()CVClohexvn a minnl-fi -f3-fliinrnphpnvla m inoV9-cvclo D entvlpurine 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-(3-fluorop h ft nvlaminoV9-r Y clooentvlp iirinp 
2-Chloro-6-(3-fluorophenylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3-fluoroaniline, and triethylamine essentially as described above in Example 
1, Scheme A, stepb. 

Scheme A, step c: 2-rTran.s-<4-aminonvr1nh f . X vnaminol-6-n-fluoro n henvl a minoVO- 
cvclopentvlDurine dihvdrochloride 

2-[Trans-(4-amin(Kyclohexyl)amino]-6^(3-fluorophenylamino)-9-cyclopentylpurine 
dihydrochloride is prepared from 2-chloro-6-(3-fluorophenylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH 3 ) 448 (MH + ); Rf (min.) = 3.44 

Example 22 

2-rTrans-(4-amin(x:yclohexYl)amino1-6-(3-methoxvnronvl a mi n n )-9-cvclonentvl p ,,rin P 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-r3-methoxv p ropviaminn).9-cvclooentvlp iirin P 
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2-Chloro~6-(3-methoxypropylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3-methoxypropylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-ITrans-(4-amincK:vclohexvl)aminoV6-f3-methoxvDropvlamino)"9»- 
cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-(3-methox 

dihydrochloride is prepared from 2-chloro-6-(3-methoxypropylamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CMS (NH 3 ) 388 (MH + ); Rf (min.) = 3.29 

Example 23 

2-rrrans-(4-aimn ocvclohexvnanun^ 

dihvdrochloride 

Scheme A, step b: 2-Chloro-6-r(4-p entvnDhenvlaminoV9-<:vcloDentvlpurine 

2-Chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 

cyclopentylpurine, 4-butylphenylamine, and triethylamine essentially as described above in 

Example 1, Scheme A, step b. 

Scheme A. step c: 2-rT rans-(4-ammcK:vclohexvna^ 

cvclopentvlpurine dihvdrochloride 

2-lTrans-(4-aminocyclohexyl)amino]-^ 

dihydrochloride is prepared from 2-chloro-6-[(4-pentyl)phenylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 462 (MH + ); Rf (min.) = 4. 15 

Example 24 

W-)-2-fTrans-(4-a ntinocvclohexvn 

cvclopentvlpurine dihvdrochloride 
Scheme A, step b: 2-C hloro-6-rfa-cvclopropvl-4-chlorobenzvnaminoV9~cvclopentvlpurine 
2-Chloro-6-[(aK:yclopropyM^hlorobenzyl)amino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, a-cyclopropyl-4-chlorobenzylamine, and triethylamine essentially 
as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminoc vclohexvnaminoV6-r(a-cvclopropvl>4- 
chlorobenzvnaminol-9-c vclopentvlpurine dihvdrochloride 
2-[Ti^s-(4-amincK;yclohexyl)amino]-6-[(^ 
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cyclopentylpurine dihydrochloride is prepared from 2-chloro-6-[(a-cyclopropyl-4- 
chlorobenzyl)amino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, 
step c. 

CIMS (NH 3 ) 480 (MH + ); Rf (min.) = 2.35 

Example 25 

2-rrnms-(4-anrinocvclohexvtt^ 

dihydrochloride 

Scheme A, step b: 2-Chloro-6~f(2>tri fluorobenzvnamino1-9-cvclopentvlpurine 
2-Chloro-6-[(2-trifluorobenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-trifluorobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A t step c: 2-rTrans>f4-aminoc vclohexvnamino1>6>rr2-trifluorobenzvnaminnl-Q, 

cyclopentylpurine dihydrochloride 

2-[Trans-(4-aimnocyclohexyl)am 

dihydrochloride is prepared from 2-chloro-6-[(2-trifluorobenzyl)amino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 474 (MH + ); Rf (min.) = 2.31 

Example 26 

2-rTnms-f4-amin<x:vclohexvn^ 

dihydrochloride 

Scheme A, step b: 2-Chloro>6-(2-h ydroxvethoxvethvlamino)-9-cvclopentvlpurine 
2-Chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2-(2-aminoethoxy)ethanol, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-( r 4-amino cvclohexvnamino1-6-f2-hvdroxvethoxvethvlaminoV9- 
cyclopentylpurine dihydrochloride 

2-[Trans-(4-aminocyclohexyl)aimnoh^^ 

dihydrochloride is prepared from 2-chloro-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine 
essentially as described in Example 1 , Scheme A, step c. 
CIMS (NH 3 ) 404 (MH + ); Rf (min.) = 3.16 

Example 27 

2-rTrans-(4-aminocvcIohex 

dihydrochloride 
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Scheme A, step b: 2-Chloro-642-(3>methoxvphenvl)ethvlamino1-9'CVcloi)entvlpurine 
2-Chloro-6-[2-(3-methoxyphenyl)ethylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 2-(3-methoxyphenyl)ethylamine, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. . 
5 Scheme A. step c: 2-rTi^s-(4-amincK:vclohexvnamino1-6-r2-(3-methoxvphenvltethvlamino1- 
9-cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]^ 

dihydrochloride is prepared from 2-chloro-6-[2-(3-methoxyphenyl)ethylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
10 CIMS (NH 3 ) 450 (MH + ); Rf (min.) = 3.54 

Example 28 

2-rTi^s-f4-anunocvclohexvn^ 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-r(3.5-dimethoxvbenzvl)amino1-9'Cvclopentvlpurine 
15 2-Chloro-6-[(3,5-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 3,5-dimethoxybenzylamine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl > )aminoV6-r(3.5-dimethoxvbenzvl)amino1-9- 
cyclopentvlpurine dihvdrochloride 
20 2-[Trans-(4-aimnocyclohexyl)ami 

dihydrochloride is prepared from 2-chloro-6-[(3,5-dimethoxybenzyl)amino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 466 (MH + ); Rf (min.) = 2.27 

Example 29 
25 2-rrrans-(4 -aminocvclohexvnan^ 

dihvdrochloride 

Scheme A. step b: 2-Chloro-6-(4-methoxvbutvlaminoV9-cvclopentvlpurine 
2-Chloro-6-(4-methoxybutylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 4-methoxybutylamine, and triethylamine essentially as described above in 
30 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-(4>methoxvbutvlaminoV9- 
cvclopentvlpurine dihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-(4-methoxybutylamino)-9-cyclopentylpurine 
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dihydrochloride is prepared from 2-chloro-6-(4-methoxybutylamino)-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 388 (MH + ); Rf (min.) =3.29 



Example 30 

2-fTrans-(4-amin<Kvclohexvnanti^ ^ 

dihydrochloride 

Scheme A. step b: 2-Chloro-6~rr2.3>d imethoxvbenzvnamino1-9-(2-Dropvnpurine 
2-Chloro-6-[(2 t 3-dimethoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9- 
(2-propyl)purine (see Example 19 for preparation), 2,3-dimethoxybenzylamine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 24Ti^s-(4-amino cvclohexvnamino1-6-r(2^^dimethoxvbenzvnamino%942- 

propvnpurine dihydrochloride 

2-[Trans-(4-aminocyclohexyl)amm^ 

dihydrochloride is prepared from 2-chloro-6-[(2,3-dimethoxybenzyl)amino]-9-(2-propyl)purine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 440 (MH + ); Rf (min.) = 3.39 

Example 31 
2-rTrans-(4-aminocvclohexvnamin o1^ 

trihvdrochloride 

Sch eme A, step b: 2-Chloro-6-r2-(phenvlamino)ethvlamino1-9-cvclopentvlp urine 
2-Chloro-6-[2-(phenylamino)ethylamino]-9-cyclopentylpurine is prepared from 2,6-dichloix>-9- 
cyclopentylpurine, N-phenylethylenediamine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

Scheme A, step c: 2>rrrans^4-aminocyclohexvnamino1-6-r 2 -(phenvlaminn)ethvlaminol-9- 
cvclopentvlpurine trihvdrochloride 

2<Trans-(4-aimnocyclohexyl)amino]-6-^ 

trihydrochloride is prepared from 2-chloro-6.[2-(phenylamino)ethylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 435 (MFT); Rf (min.) = 3.34 

Example 32 

2-rrrans-(4-armnocvclohexvn^ dihydrochloride 
Scheme A, step b: 2-C hloro-6-(phenvlaminoV9-cvcIopentvlpurine 
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2-Chloro-6-(phenylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, aniline, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. ste p c: 2-fTrans-(4-aminocvclohexvl)amino1-6-fphenvlamino)-9-cvclopentvlpurine 
5 dihvdrochloride 

2-fTrans-(4-aminocyclohexyl)amino]-6-(phenylainino)-9-cyclopentylpurine dihydrochloride is 
prepared from 2-chloro-6-(phenylamino)-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
CIMS (NH 3 ) 392 (MH + ); Rf (min.) = 3.35 
10 Example 33 

2-rTrans-(4-a minocvclohexvnamino^ 

trihvdrochloride 

Scheme A. step b: 2-Chloro-6-f4^1-benzvnpi Deridinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-(l-benzyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
1 5 9-cyclopentylpurine, 4- amino- 1 -benzylpiperidine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f l-benzvnpiperidinvlaminol-9- 
cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -benzyl)piperidinylamino] -9-cyclopentylpurine 
20 trihydrochloride is prepared from 2-chloro-6-[4-( l-benzyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 489 (MH + ); Rf (min.) = 3.29 

Example 34 
2-rrrans-(4-an unocvclohexvl)aminoV^ 
25 dihvdrochloride 

Scheme A. step b: 2-Chloro-6-f3.4-dimethoxvbenzvl)amino1-9-cvclopentvlpurine 
2-Chloro-6-[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 3,4-dimethoxybenzylamine, and triethylamine essentially as described above 
in Example 1, Scheme A, step b. 

30 Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r3>4-dimethoxvbenzvl)amino1-9- 
cvclopentvlpurine dihvdrochloride 
2-[Trans-(4-anunocyclohexyl)amino]-^ 

dihydrochloride is prepared from 2-chloro-6-[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine 
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essentially as described in Example 1, Scheme A, step c. 
OMS (NH 3 ) 466 (MIT); Rf (min.) = 2.25 

Example 35 

2-rrrans-(4-aminocvclohexvnami no^ 

hydrochloride 

Scheme A. step a: 2.6-Dichloro-9-cvclopentenvlpurine 

2,6-Dichloro-9-cyclopentenylpurine is prepared from 2,6-dichloropurine and cyclopentenol 
essentially as described in Example 1, Scheme A, step a, but substituting cyclopentenol for 
cyclopentanol. 

Scheme A. step b: 2>Chloro-6-rf3-iod obenzvnamino1-9-cvclop e ntenvlpurine 
2-Chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine is prepared from 2,6-dichloro-9- 
cyclopentenylpurine, 3-iodobenzylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-fTrans-(4-amino cvclohexvnamino1-6-rr3^odobenzvnaminol-Q- 
cvclopentenvlpurine 

2-[Trans-(4-anunocyclohexyl)am 

hydrochloride is prepared from 2-chloro-6-[(3-iodobenzyl)amino]-9-cyclopentenylpurine 
essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 530 (MH + ) 

Example 36 

2-fTnms-(4-aminocvclohexvttamino dihvdrochloride 
Scheme A. step b: 2-Chl oro-6-( r dodecvlaminoV9-cvclopentvlpurine 
2-Chloro-6-(dodecylamino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, n-dodecylamine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-fTrans44-aminocvclohexvna minoV6^dodecvlaminoV9>cvclopentvlp urine 
dihvdrochloride 

2-[Trans-(4-aminocycIohexyl)aminoH dihydrochloride is 

prepared from 2-chloro-6-(dodecylamino)-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
CMS (NH 3 ) 484 (MH + ); Rf (min.) = 5.09 

Example 37 

2-rrrans-(4-aminocvclohexvnan ^ 
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dihvdrochloride 

Scheme A. step b: 2-ChIorO"6-r( , 4"methoxvbenzvnamino1-9"(2-propvnpurine 
2-Chloro-6-[(4-methoxybenzyl)amino]-9-(2-propyl)purine is prepared from 2,6-dichloro-9-(2- 
propyl)purine (see Example 19 for preparation), 4-methoxybenzylamine , and triethylamine 
5 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-ff4-methoxvbenzvnamino1-9-f2- 

propyPpurine dihvdrochloride 

2-|Trans-(4-anunocyclohexyl)amino]^ 

dihydrochloride is prepared from 2-chloro-6-[(4-methoxybenzyl)amino]-9-(2-propyl)purine 
10 essentially as described in Example 1, Scheme A, step c. 
CIMS (NH 3 ) 410 (MH + ); Rf (min.) = 3.37 

Example 38 

2-rTrans-(4-a minocvclohex 

cvclopentvlpurine 
15 Preparation of 4-Amino-l-(4-chlorobenzvripiperidine : 
Method 1: 

Scheme B. step a: 4<!arboxamide-l-(4-chlorobenzv0piperidine 

Dissolve isonipecotamide (39 mmol) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (24 mmol) and a catalytic amount of potassium iodide (2 spatula tips, cat) followed 
20 by 4-chlorobenzyl chloride (47 mmol). Stir and reflux for 5 hours. Filter the hot solution 
through celite, wash the filter cake with hot acetone (4x20 mL), combine the filtrate and 
washings, and evaporate the solvent in vacuo and residue was rccrystallized from acetone to 
give the title compound. 

Scheme B. step b: 4-Amino-l-(4-chlorobenzvDpiperidine 

25 Dissolve bis(trifluoroacetoxy)iodobenzene (84 mmol) in acetonitrile (20 mL) and dilute with 
water (20 mL). Add 4-carboxamide-l-(4-chlorobenzyl)piperidine (7 mmol) and heat for 
overnight at 65 °C. Cool the mixture (ice bath), add water (60 mL), followed by concentrated 
HC1. Extract with ether (2X). The aqueous layer was concentrated in vacuo, and the residue 
was dissolved in water in 40 mL of water. Basify with aqueous sodium carbonate, and extract 

30 into methylene chloride, the organic layer was drived over NajSO^ filtered and the solvent was 
evaporated in vacuo to give the title compound. 
Method 2: 

Scheme C. step a: l-(4-Chlorobenzvl)-4-piperidone 
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Dissolve 4-piperidone (17 mmol) in 3-pentanone (25 mL) and heat to reflux. Add cesium 
carbonate (19 mmol) and a catalytic amount of potassium iodide, followed by 4-chlorobenzyl 
chloride (20 mmol). Stir and reflux for 4 hours. Filter the hot suspension, wash the residue 
with hot acetone (4x20 mL), combine the filtrate and washings, and evaporate the solvent in 
5 vacuo to give the title compound. 

Scheme C step b: l-(4-ChlorobenzvD-4-piperidone oxime 

Dissolve l-(4-chlorobenzyl)-4-piperidone (0.0456 mmol), hydroxylamine hydrochloride 
(0.0456 mmol) and sodium acetate (0.0456 mmol) in aqueous ethanol (450 mL). Stir 
approximately 30 minutes to 2 hours while warming. Add methylene chloride (450 mL), 
10 separate the organic phase, and extract the aqueous phase with methylene chloride (100 mL). 
Combine the organic phases and dry (MgS0 4 ). Evaporate the solvent in vacuo to give the tide 
compound. 

Scheme C step c: 4-Amino-l-(4 -chlorobenzvnpiperidine 

Add l-(4-chlorobenzyl)-4-piperidone oxime (1.87 mmol) to a solution of lithium aluminum 
15 hydride (2.5 mL of a 1M solution in tetrahydrofuran) and place under a nitrogen atmosphere. 
Heat at reflux for 2 hours, cool and pour into dilute aqueous sodium hydroxide. Extract with a 
mixture of ethyl ether/ethyl acetate (2x), wash with aqueous sodium chloride and dry (MgS0 4 ). 
Evaporate the solvent in vacuo to give the title compound. 

Scheme A. step b: 2-Chloro-6-r4-(l-(4-chlorobenzvD)piperidinvlamino1-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( 1 -(4-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino-l-(4-chlorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-ITrans-(4-aminocvclohexvDamino1-6-r4-n-f4- 

chlorobenzvMpiperidinvlaminol-9-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-chlorobenzyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-chlorobenzyl))piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Rf: (min) = 2.29; purity 94%; MS (APCI): 523 M +1 

Example 39 

30 2-rTrans-(4-aimnocvclohex^ 

cyclopentylpurine 

Preparation of 4-Amino-l-(4-methoxvbenzvDpiperidine 
Method 1 
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Scheme B. step a: 4-Caiboxamide-l-(4-methoxvbenzvl)piperidine 

4-Carboxamide-l-(4-methoxybenzyl)piperidine may be prepared from isonipecotamide and 4- 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(4-methoxvbenzvl)piperidine 
5 4- Amino- 1 -(4-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(4- 

methoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: H4-MethoxvbenzvlV4-piperidone 

l-(4-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 4-methoxybenzyl 
10 chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-MethoxvbenzvD-4-piperidone oxime 

1- (4-Methoxybenzyl)-4-piperidone oxime is prepared from l-(4-methoxybenzyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
stepb. 

15 Scheme C. step c: 4-Amino-l-(4-methoxvbenzvl)piperidine 

4-Amino-l-(4-methoxybenzyl)piperidine is prepared from M4-methoxybenzyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-( l-f4-methoxvbenzvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9~cyclopentylpurine is prepared from 
20 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-methoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4~aminocvclohexvnamino1-6-[4>f l-(4- 
methoxvbenzvl))piperidinvlaminol-9-cvclopentvlpurine 

2-[Ti^s-(4-aminocyclohexyl)amino]-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9- 
25 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methoxybenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.26; purity 100%; MS (APCI): 519 M +1 

Example 40 
2-rrrans-(4-aminocvclohexvnanuno^ 
30 cyclopentylpurine 
Preparation of 4-Amino-l-(4-methvlbenzvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-methvlbenzvDpiperidine 
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4-Carboxamide-l-(4-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
chloro-p-xylene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-M4-methvlbenzvl)piperidine 
4-Amino-l-(4-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
5 methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(4-Methvlbenzvl)-4-piperidone 

M4-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-chloro-p-xylene 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme C step b: W4-MethvlbenzvlV4-piperidone oxime 

1- (4-Methylbenzyl)-4-piperidone oxime is prepared from l-(4-methylbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-l-(4-methvlbenzvl)piperidine 

1 -Amino- l-(4-methylbenzyl)piperidine is prepared from l-(4-methylbenzyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-n-r4-methv lbenzvl^piperidinvlaminoV9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methylbenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

20 Scheme A, stepc: 2-fTrans -f4-aminocvclohexvnamino1-6-r4-(l-(4- 
methvlbenzvlttpiperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino>^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
25 Rf: (min) = 2.26; purity 100%; MS (APCI): 503 M* 1 

Example 41 

2-rTrans-(4-aminocvcloh exvnanun^ 

cyclopentylpurine 

Preparation of 4-Amino-l-G-methoxvbenzvl)piperidine 
30 Method 1 

Scheme B. step a: 4-Carboxamide-H3-methoxvbenzvnpiperidine 

4-Carboxamide-l-(3-methoxybenzyl)piperidine may be prepared from isonipecotamide and 3- 
methoxybenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
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Scheme B. step b: 4-Ami no-l-(3-methoxvbenzvnp ipeririine 
4-Amino-l-(3-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
methoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-Methoxvbenzvn-4-piperidone 

l-(3-Methoxybenzyl)-4-piperidone is prepared from 4-piperidone and 3-methoxybenzyl 
chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-MethoxvbenzvlV4-piperidone oxime 

1- (3-Methoxybenzyl)-4-piperidone oxime is prepared from l-(3-methoxybenzyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C. step c: 4-Amino-l-G-methoxvbenzvnpiperidine 

4-Anuno-l-(3-methoxybenzyl)piperidine is prepared from l-(3-methoxybenzyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-644-(l-f3-methoxvbenz v n)piperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-methoxybenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-methoxybenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTran s-(4^aminocvclohexvnaminoV6>r4>(l-(3- 

methoxvbenzvl^piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-methoxybenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.27; purity 99%; MS (APCI): 519 M* 1 

Example 42 

2-rrrans-(4-armnoc vclohexvn 

cvclopentvlpurine 
Preparation of 4- Amines l-G-chlorobenzv^piperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-H3-chlorobenzvnpiperidine 

4-Carboxamide-l-(3-chlorobenzyl)piperidine may be prepared from isonipecotamide and 3- 
chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amin o-l-(3^hlorobenzvnp iperidine 
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4-Amino-l-(3-chlorobenzyl)piperidine is prepared from 4-carboxamide-l-(3- 
chlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-ChlorobenzvlV4-piperidnne 

l-(3-Chlorobenzyl)-4-piperidone is prepared from 4-piperidone and 3-chlorobenzyl chloride 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: 1 -r3- Chlorohenzvn-4-piperidone mime 

1- (3-Chlorobenzyl)-4-piperidone oxime is prepared from l-(3-chlorobenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-An iino-l-f3-chlorobenzvhpin ftriHinft 

4-Amino-l-(3-chlorobenzyl)piperidine is prepared from l-(3-chlorobenzyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-CMoro-6-r4-(1-f3K:hlorohenzvnbiDeridinvl a minn- 9 .cvclopentvlp.rin ft 

2- Chloro-6-[4-(lK3-chlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-chlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rT rans-f4-aminocvclohexvnaminol-6-r4-<' I -(3- 
chlorobenzyDmiperidinvlaminol^-cvclopentvlp urine. 

2-[Trans-(4-aniinocyclohexyl)amino]-6-t4-(l-(3-cWorobenzyl))piperidinylainino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.25; purity 95%; MS (APCI): 523 M +l 

Example 43 

2-fTrans-(4-amin(v.vclohexvnaminn1 .6-f4-ri-f2-r.hlorobenzvl^pi|v,ridinvlaminnl-Q. 

cvclopentvlpurine 
Preparation of 4-Amino-l-(2-chlorohenzvttpiperidine 
Method 1 

Scheme B. step a: 4-Car boxaniide-l-Q-chlorobenzvnpiperidine 

4-Carboxamide-l-(2-chlorobenzyl)piperidine may be prepared from isonipecotamide and 2- 
chlorobenzyl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Am ino-l-f2-chlorobenzvnpip eriHinft 
4-Aminoe-l-(2-chlorobenzyl)piperidine is prepared from 4-carboxamide-l-(2- 
chlorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
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Method 2: 

Scheme C step a: l-(2-chlorobenzvlV4-piperidone 

l-(2-Chlorobenzyl)-4-piperidone is prepared from 4-piperidone and 2-chlorobenzyl chloride 
essentially as described above in Example 38, Scheme C, step a. 
5 Scheme C step b: l-(2-ChlorobenzvlV4-piperidone oxime 

1- (2-Chlorobenzyl)-4-piperidone oxime is prepared from l-(2-chlorobenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-l-(2-chlorobenzvnpiperidine 

4-Amino-l-(2-chlorobenzyl)piperidine is prepared from l-(2-chlorobenzyl)-4-piperidone oxime 
10 essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-ChlorcK 6-r4-f l-f2^hlorobenzvl^pit?eridinvlamino1-9-cvcloDentvlpurine 

2- Chlorch6-[4-(l-(2-chlorobenzyl))pi^ is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(2-chlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A f step c: 2-rTrans-f4-aminocvclohex vnamino1-6-r4-fl-r2- 
chlorobenzvl^pip eridinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)a^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-chlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Rf: (min) = 2.25; purity 92%; MS (APCI): 523 M +I 

Example 44 

2-rTrans-r4 -aminocvclohexvnamino1-6-r4-(l-(2>methvlbenzvn)piperidinvlaminol-9' 

cyclopentylpurine 
Preparation of 4-Amino-l-(2-methvlbenzvl)piperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-methvlbenzvllpiperidine 

4-Carboxamide-l-(2-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
chloro-o-xylene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-f2-methvlbenzvnpiperidine 
30 4-Amino-l-(2-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(2- 

methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-MethvlbenzvlV4-piperidone 
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H2-MethylbenzylH-piperidone i s prepared from 4-piperidone and a-chloro-o-xylene 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: 4-AmincKl-(2-methvlbenzvnpiperidine oxime 
4-Amino-l-(2-methylbenzyl)piperidine oxime is prepared from 4-amino-l-(2- 
5 methylbenzyl)piperidine and hydroxylamine hydrochloride essentially as described above in 
Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(2-methvlbenzvttpiperidine 

4-Amino-l-(2-methylbenzyl)piperidine is prepared from essentially as described above in 

Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro-6-r4-( l-f2- methvlbenzvn)piperidinvlaminol-9-cvclopentvlpurine 

2-Chloro^[4^1-(2-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-H2-methylbenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2^rTrans-r4-ami nocvclohexvnaminol^r4-n-(2- 
15 methvlbenzvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[TransK4-anunocyclohexyl)am 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-methylbenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step a 
Rf: (min) = 2.26; purity 98%; MS (APCI): 503 M +1 
20 Example 45 

2-mans-(4-aminocvclohexv nanuno^ 

cyclopentylpurine 

Preparation of 4-Amino-l-( r 2 > 6-dichlorobenzvnpiperidine 
Method 1 

25 Scheme B. step a: 4-Car boxamide-1^2.6-dichlorobenzvnpiperidine 

4-Carboxamide-l-(2,6-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
a,2,6-trichlorotoluene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-(2 > 6-dichlorobenzvl)piperidine 
4-Amino-l-(2,6-cttchlorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,6- 

30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-f2 > 6-Dichlorobenzvn-4-pip eridone 

l-(2,6-Dichlorobenzyl)-4-piperidone is prepared from 4-piperidone and a,2,6-trichlorotoluene 
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essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(2.6-Dichlorobenzvl)-4-piperidone oxime 

1- (2,6-Dichlorobenzyl)-4-piperidone oxime is prepared from l-(2,6-dichlorobenzyl>4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2.6-dichlorobenzv0piperidine 
4-Amino-l-(2,6-dichlorobenzyl)piperidine is prepared from l-(2,6-dichlorobenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2>Chloro-6>r4- (l-f2.6-dichlorobenzvn)piperidinvlamino1-9- 
10 cvclopentvlpurine 

2- Chloro-6-[4-(1^2,6-dichlorobenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,6-dichlorobenzyl)piperidine (made according to 
the Method 1 of Example 45), and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

15 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-n-(2.6- 
dichlorobenzvl))piperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2,6-dichlorobenzyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Rf: (min) = 2.28; purity 98%; MS (APCI):557M +I . 

Example 46 

2-rTrans^4-am inocvclohexvl)amino1-6-r4'(l-f4>trifluoromethvlbenzvn)piperidinvlaminoV9- 

cvclopentvlpurine 
Preparation of 4 - Amino- 1 -( 4-trifluoromethvlbenzvQpiperidine 
25 Method 1 

Scheme B. step a: 4>Carboxamide-l>f4-trifluoromethvlbenzvnpiperidine 
4-Carboxamide-l-(4-trifluoromethylbenzyl)piperidine may be prepared from isonipecotamide 
and a'-chloro-a,a,a-trifluoro-p-xylene essentially as described above in Example 38, Scheme 
B, step a. 

30 Scheme B. step b:4-Amino-l-(4-trifluoromethvlbenzvl)piperidine 

4-Amino-l-(4-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide- 1 -(4- 
trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 
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Method 2: 

Scheme C. step a: l-(4-Trifluoromethvlbenzvl)-4-piperidone 

l-(4-Trifluoromethylbenzyl)-4-piperidone is prepared from 4-piperidone and a'-chloro-a,<x,a- 
trifluoro-p-xylene essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(4-TrifluoromethvlbenzvlV4-piperidone oxime 

1- (4-Trifluoromethylbenzyl)-4-piperidone oxime is prepared from l-(4-trifluoromethylbenzyl)- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4- Amino-l-(4-trifluoromethvlbenzvl)piperidine 

4-Amino-l-(4-trifluoromethylbenzyl)piperidine is prepared from l-(4-trifluoromethylbenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chl oro-6-f4-n-r4-trifluoromethvlbenzvntoiperidinvlamino-9- 
cvclopentvlpurine 

2- CWoro-6-[4-(l-(4-trifluoromethylte^ is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-trifluoromethylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A , step c: 2>rrrans-(4-aminocvclohexvnamino1-6-r4-n>f4- 
trifluoromethvlbenzvl^pi peridinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino] -6-[4-( 1 -(4-trifluoromethylbenzyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4- 

trifluoromethylbenzyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
Rf: (min) = 238; purity 100%; MS (APCI): 557 M +1 

Example 47 

(+A)-2-rrrans-(4-aminocvclohexv lta 

cvclopentvlpurine 
Preparation of fR.SM-Amino-l^a-methvlbenzvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxamide-Nfa>methvlbenzvnpiperidine 

4-Carboxamide-l-(a-methylbenzyl)piperidine may be prepared from isonipecotamide and a- 
methylbenzyl bromide essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: fR,S^Amino-l-(a-methvlbenzvnpiperidine 
(R,S)-4-Amino-l-(a-methylbenzyl)piperidine is prepared from 4-carboxamide-l-(cc- 
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methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(a-MethvlbenzvlV4-piperidone 

l-(a-Methylbenzyl)-4-piperidone is prepared from 4-piperidone and a-methylbenzyl bromide 
5 essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(tt-MethvlbenzvD-4-piperidone oxime 

1- (a-Methylbenzyl)-4-piperidone oxime is prepared from l-(a-methylbenzyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C t step b. 
Scheme C. step c: fR.S)-4'Amino-l-fa>methvlbenzvnpiperidine 

10 (R,S)-4-Amino- 1 -(a-methylbenzyl)piperidine is prepared from 1 -(a-methylbenzyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-f4-( l-(a-methvl benzvniDiDeridinvlaminol-9-cvcloDentvlpurine 

2- Chloro-6-[4-(l-(a-methylbenzyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino- 1 -(a-methylbenzyl)piperidine, and 

15 triethylamine essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-f4-n-fa- 
methvlbenzvnip iperidinvlaminol-9-cvclopentvlpurine 

2-(Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(a-methylbenzyl))piperidinylamin 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(a-methylbenzyl))piperidinylamino]-9- 
20 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 48 

2-rTrans-(4-aminocvclohe xvnanun^ 

cyclopentylpurine 
Preparation of 4-Amino-l-f3-phenoxvpropvnpiperidine 
25 Method 1 

Scheme B. ste p a: 4-Cartoxamide-l-(3-phenoxvpropvl > )piperidine 

4-Carboxamide-l-(3-phenoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-phenoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(3-phenoxvpropvnpiperidine 
30 4-Antino-l-(3-phenoxypropyl)piperidine is prepared from 4-carboxamide-l-(3- 

phenoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-Phenox ypropvn-4-Dip eridone 
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l-(3-Phenoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
phenoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-(3-Phen oxvpropvn-4-piperidone oxime 

1- (3-Phenoxypropyl)-4-piperidone oxime is prepared from l-(3-phenoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C. step c: 4-Amino- l-(3-phenoxypropvnpiperidine 

4-Amino-l-(3-phenoxypropyl)piperidine is prepared from l-(3-phenoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step b: 2-Chloro-6-f4-(l.(3-nhenox W ro n vn>p,> r idinvl a minn1.Q^ V cl ODen tvlpnrin < . 

2- Chloro-6-t4-(l-(3-phenoxypropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-phenoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, stenc: 2-rTrans-( , 4-a minQcvclohftx V namino1-fi-f4-f 
15 phenoxypropvn)pir^ridinvl a niinol-9-cvclnpp.ntY l P""" < ' 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4<l-(3-phenoxypropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-phenoxypropyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 

Example 49 

2-rTrans-(4-aminocvclohexvnaminol-6-f4-n-r?.p henoxvethvnViperidinvlaminn1-Q. 

cvclopentvlpnrine. 
Preparation of 4- Amino-l-<'2-phenoxvethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamid e-l-f2-nhennxvethvnpipeririinp. 

4-Carboxamide-l-(2-phenoxyethyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-2-phenoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step h- 4-Amino- 1 -r? .-phenoxvethyn P i D eridine. 
4-Amino-l-(2-phenoxyethyl)piperidine is prepared from 4-carboxamide-l-(2- 
phenoxyethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
30 Method 2: 

Scheme C. step a: l-(2-Phenoxvethvl)-4-piDeridone 

l-(2-Phenoxyethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2-phenoxyethane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-(2-PhenoxvethvlV4-piperidone oxime 

1- (2-PhenoxyethylM-piperidone oxime is prepared from l-(2-phenoxyethyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Anuno-l-(2-phenoxvethv0piperidine 

4-Amino-l-(2-phenoxyethyl)piperidine is prepared from l-(2-phenoxyethyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2- Chloro-6-r4-( l-(2"phenoxvethvn>piperidinvlamino1-9-cvclopentvlpurine 

2- ChlorO"6-[4-(l-(2-phenoxyethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-phenoxyethyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminoV6-r4-f l-(2> 

phenoxvethvl))piperidinvlamino1-9>cvclopentvlpurine 

2-[Trans-(4-anunocyclohexyl)anuno] 

cyclopentylpurine is prepared from 2-chloro-6-t4-(l-(2-phenoxyethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 50 

2>rTrans^4-amin ocvclohexvnamino1>644-ri-(2>phenvlethvl))piperidinvlaminoV9- 

cvclopentvlpurine 
Preparation of 4-Amino-l-(2-phenvlethvnpiperidine 
Method 1 

Scheme B. step a: 4-CarboxarTude-l-(2-phenvlethvnpiperidine 

4-Carboxamide-l-(2-phenylethyl)piperidine may be prepared from isonipecotamide and (2- 
chloroethyl)benzene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b:4-Amino-l-(2-phenvlethvnpiperidine 
4-Amino-l-(2-phenylethyl)piperidine is prepared from 4-carboxamide- 1 -(2- 
phenylethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-Phenvlethvl)-4-piperidone 

l-(2-phenylethyl)-4-piperidone is prepared from 4-piperidone and (2-chloroethyl)benzene 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-r2-PhenvlethvlV4-piperidone oxime 

l-(2-Phenylethyl)-4-piperidone oxime is prepared from l-(2-phenylethyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
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Scheme C. step c: 4-Amino- l-r2-phenvlethvl)piperidine 

4-Amino-l-(2-phenylethyl)piperidine is prepared from l-(2-phenylethyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, stepc. 

Scheme A, step h: 2-rhloro-6-r4-(l-f2-nhenvlethvnyi P< >ri dinvla m inn1-9^vcloD e ntv1pnrin ft 
2-Chloro^-[4-(l-(2-phenylethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(2-phenylethyl)piperidine > and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. sten c: 2-fTrans.r4- aminocvclohexvnaminn^-6-r4-n-r2- 
phenvlethv n)piperidinvlamino1-9-cvclopentvlpurine 

2-rrrans-(4-aniinocyclohexyl)amino]-6-[4-(l-(2-phenylethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-phenylethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 51 
2-rTrans-(4-amin(x:vclohexYnamino^ 
15 Preparation of 4-Amin o- 1 -propvlpiperidinft 
Method 1 

Scheme B. step a : 4-Carboxamide-l-propvlpiperidine 

4-Carboxamide-l-propylpiperidine may be prepared from isonipecotamide and 1-chloropropane 
essentially as described above in Example 38, Scheme B, step a. 
20 Scheme B. step b:4-Amino-l-propvlpiperidine 

4-Amino-l-propylpiperidine is prepared from 4-carboxamide-l-propylpiperidine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-PropvI-4-piperidone 
25 l-Propyl-4-piperidone is prepared from 4-piperidone and 1-chloropropane essentially as 
described above in Example 38, Scheme C, step a. 
Scheme C. step h: l-Propvl-4-piperidone oximt> 

l-Propyl-4-piperidone oxime is prepared from l-propyl-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 
30 Scheme C. step c: 4-Amino- 1-propvlpjperidine 

4-Amino-l-propylpiperidine is prepared from l-propyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step h: ?-rhloro-6-f4-n-nmnvl^ineridinvl a mi n ol-9-cv C ln r P nt Y i r nr;n g 
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2-Chloro-^[4"(l-propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro- 
9-cyclopentylpurine, 4-amino-l-propylpiperidine, and trielhylamine essentially as described 
above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrrans-(4-aminocvclohexvnamino1-6-f4-( l-propvDpiperidinvlaminol-9- 
5 cvclopentvl purine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -propyl)piperidinylamino]-9^yclopentylpurine is 
prepared from 2-chloro-6-[4~(l-propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 52 

10 2-rTrans-(4-aminocvclohexvna^^ 

cyclopentylpurine 
Preparation of 4-Amino-l-cvclop ropvlmethvlpip eridine 
Method 1 

Scheme B. step a: 4-Carboxamide-l -cyclopropylmethylpiperidine 
1 5 4-Carboxamide- 1 -cyclopropylmethylpiperidine may be prepared from isonipecotamide and 
(chloromethyl)cyclopropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. ste p b: 4-Amino-l -cyclopropylmethylpiperidine 
4-Amino-l -cyclopropylmethylpiperidine is prepared from 4-carboxamide-l- 
cyclopropylmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 
20 Method 2: 

Scheme C. step a: l-(Cvclopropvlmethvl)-4-piperidone 

1- (Cyclopropylme*thyl)-4-piperidone is prepared from 4-piperidone and 
(chloromethyl)cyclopropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. ste p b: l-(CvclopropvlmethvlV4-piperidone oxime 

25 1 -{Cyclopropylmethyl)-4-piperidone oxime is prepared from 1 -(cyclopropylmethyl)-4- 

piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l -cyclopropylmethylpiperidine 

4-Amino-l -cyclopropylmethylpiperidine is prepared from l-(cyclopropylmethyl>4-piperidone 
30 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro- 6-r4-n-cvclopropvlmethvnpiperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-cyclopropylmethyl)piperidinylamino]-9-<:yclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l -cyclopropylmethylpiperidine, and triethylamine 
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essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-fTrans -(4-aminocvclohexvnaminol-6-r4-n- 
cvclODropvlmeth vnpiperidinvlaminol-9-cvclopentvlp nrinp. 
2-[Trans-(4-amnocyclohexyl)amm^^ 
5 cyclopentylpurine is prepared from 2-chloro-6^[4-(l-cyclopropylmethyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
Rf: (min) = 2.19; purity 100%; MS (APCI): 454 M +1 

Example 53 

2-rrrans-(4-aminocYclohexvl)aminol-644-n42-nvririinvl m e thvl^nip ft rirfin Y l am ;nn 1 .Q- 
10 cvclopentvlpiirinf. 
Preparation of 4-Amino-l-r2-nwiriin yl me thviy ip ft riHm P 
Method 1 

Scheme B, step a; 4-rarboxamide-1-r2 - pv ridinvl mft th v n P ip eridine 

4-Carboxamide-l-(2-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 2- 
15 picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step h:4- Amino- l-f2-pv ridinvlmftihyl) D iperidinft 
4-amino-l-(2-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(2- 
pyridinylmethyDpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

20 Scheme C. step a: l-r2-Pvriili nvlmethvn-4- P i r riHn nP 

l-(2-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 2-picolyl chloride 
hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step h- 1-(2-Pvridinvlm ethvlV4-piperidone oxime 

l-(2-Pyridinylmethyl)-4-piperidone oxime is prepared from l-(2-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C, step c: 4-AminQ-l-f2-p vridinvlmethvn D i De ridinft 

4-Amino-l-(2-pyridinylmethyl)piperidine is prepared from l-(2-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step h- ?-rhloro-6-r4-f l-(2-p V ridi n vl m e. t hvl^pineriHinvl am; n o l . 9 . cvc i onftntv ,p , lrin( . 
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2-CWoro-6-[4-(l-(2-pyridinylmethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6^ichloro-9-cyclopentylpurine, 4-amino-l-(2-pyridinylmethyl)piperidine, and triethylamine 
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essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6"f4>f l-(2- 
pyridinvlmethvl^piperidinvlamino1-9<vclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-pyridinylmethyl))piperidinylamino]-9- 
5 cyclopentylpurine is prepared from 2^hloro-6-t4-(l-(2-pyridinylmethyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 54 

24Trans-(4-aminocvclohex vnam^ 

cyclopentylpurine 

10 Preparation of 4-Amino-l~(3-pvridinvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxamide-l-(3-pvridinvlmethvnpiperidine 

4-Carboxamide-l-(3-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 3- 
picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
15 Scheme B. step b: 4-Amino-l-G-pvridinvlmethvDpiperidine 

4-Amino-l-(3-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(3- 
pyridinylmethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-PvridinvlmethvlV4-piperidone 
20 H3-Pyridinylmethyl)-4-piperidone i s prepared from 4-piperidone and 3-picolyl chloride 
hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3-FVridinvlmethvlV4-piperidone oxime 

1- (3-Pyridmylmethyl)-4-piperidone oxime is prepared from l-(3-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

25 step b. 

Scheme C step c: 4-Amino-H3-pvridinvlmethvnpiperidine 

4-Amino-l-(3-pyridinylmethyl)piperidine is prepared from l-(3-pyridinylmethyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-CMoro-64 4>(l-f3~pvridinvlmethvn)piperidinvlamino1-9-cvclopentvlpurine 

30 

2- <^loro-6-[4KH3-pyridinylmethyl))piperi is prep ared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-pyridinylmethyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
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Scheme A, step c: 2-rTrans-r4- aminocvclnhft X vnaminn1-6-f4-( 1 .p. 
PVridiny]methvn)niperidinvlani inol-9-cvclnpentvlnurine 
2-[Trans-(4-anun(x;yclohexyl)amino]^[4Kl-(3-pyridinylmethyl))piperid^ 
cyclopentylpurine is prepared from 2<Woro-6-[4-(l-(3-pyridinylmethyl))piperidinylamino]-9- 
5 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 55 
2-rrrans-f4-aminoc Y clohexYl)aminoV6^^ 

cvclopentvlp uriiift 

Preparation of 4- Amino- 1-r4-pvri dinvliriethvl)p ipf>riHmA 
10 Method 1 

Scheme B, step a: 4-Tarboxamid < »->- (4-pvridinvlm < »thvn P ip eridin ft 

4-Carboxamide-l-(4-pyridinylmethyl)piperidine may be prepared from isonipecotamide and 4- 
picolyl chloride hydrochloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step h: 4-Amino-l4U. pyridinv1mrtM)pineridinft 
15 4-Amino-l-(4-pyridinylmethyl)piperidine is prepared from 4-carboxamide-l-(4- 

pyridinylmethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

SchemeC. step a- W4-Pvririinv1memvlWUpip priHr»*. 

l-(4-Pyridinylmethyl)-4-piperidone is prepared from 4-piperidone and 4-picolyl chloride 
20 hydrochloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step h: 1 -tt-Pyridinvlm ethvl^-pip ftri done oxime 

l-(4-PyridinylmethylH-piperidone oxime is prepared from l-(4-pyridinylmethyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

25 Scheme C. step c: 4-Aminn- l-(4-nvridin Y l methvlV iperiHin P 

4-Amino-l-(4-pyridinylmethyl)piperidine is prepared from l-(4-pyridinylmethylH-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A, step h- ?-rh1om-6.r4-(l-f4-pyrid^ 

30 2-CWoro-6-[4-(l-(4-pyridinylmethyl))piperidinylaniino]-9-cyclop€ntylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-pyridinylmethyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c; ?.-rTrans-f4-a minocvclnhe.yv])aminol-6-r4-f 1-f4. 



WO 99/43675 



PCT/US99/03450 



67 

pvridinvlmethvl))piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-pyridinylmethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l<4-pyridinylmethyl))pipericUnylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
5 Example 56 

2>rTrans-f4-aminocvclohexvnaminol-6~r4-f 1 -(3^2.4- 
dimethvlisoxazolvn)methvl)piperidinvlamino1~9-cvclopentvlpurine 
Preparation of 4-Amino-l-(3-f2.4 -dimethvlisoxazolvnmethvlDiDeridine 
Method 1 

10 Scheme B, step a: 4-Carboxamide-l-G^2. 4-dimethvlisoxazolvnmethvnDiDeridine 
4-Carboxamide-l-(3-(2,4Hdimethylisoxazolyl)methyl)piperidine may be prepared from 
isonipecotamide and 2,4-dimethyl-3-chloromethyl-isoxazole essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f3-(2.4>dimethvlisoxazolvnmethvlpiperidine 
1 5 4-Amino- l-(3-(2,4-dimethylisoxazolyl)methylpiperidine is prepared from 4-carboxamide- l-(3- 
(2,4-dimethylisoxazolyl)methyl)piperidine essentially as described above in Example 38, 
Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-(2.4-Dimethvlisoxazolvl)methvl)-4-piperidone 
20 1 -(3-(2,4-Dimethylisoxazolyl)methyl)-4-piperidone is prepared from 4-piperidone and 2,4- 
dimethyl-3-chloromethyl-isoxazole essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C step b: l-G-(7.4-DimethvlisoxazolvDmethvlV4-piperidone oxime 

1- (3-(2,4-Dimethylisoxazolyl)methyl)-4-piperidone oxime is prepared from l-(3-(2,4- 
25 dimethylisoxazolyl)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino>l-(3-f2.4-dimethvlisoxazolvl > )methvlpiperidine 
4-Amino-l-(3-(2,4-dimethylisoxazolyl)methylpiperidine is prepared from l-(3-(2,4- 
dimethylisoxazolyl)methyl)-4~piperidone oxime essentially as described above in Example 38, 
30 Scheme C, step c. 

Scheme A. step b: 2-Chloro-644-n-( r 3-(2.4-dimethvUsoxazolvn)methvnpiperidinvlamino1~9- 
cyclopentylpurine 

2- Chloro-6-[4-( 1 -(3-(2,4-cUmethylisoxazolyl))me%l)piperidinylamino]-9-cyclopentylpurine is 
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prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(2,4- 
dimethylisoxazolyl)methylpiperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV6-r4-n^3-( f 2.4- 
5 dimethvlisoxazolvl^methvDpiperidinvlaminoVg-cvclopentvlDurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(2,4- 

dimethylisoxazolyl))methyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6^4-(l-(3-(2,4-dimethylisoxazolyl))methyl)pi^^ essentially 
as described in Example 1, Scheme A, step c. 
10 Example 57 

(R,S)-2-rTrans-(4-armncx:^^ 

cvclopentvlpurine 
Preparation of fR,SV4-Amino- M)enzvl-3-niethvlDiDeridine 
Method 1 

15 Scheme B. s tep a: (R.S^Carboxamide-l-ben2vl-3-methvlpiperidine 

(R,S)-4-Carboxamide-l-benzyl-3-methylpiperidine may be prepared from (R,S)-4- 
carboxamide-3-methylpiperidine and benzyl chloride essentially as described above in Example 
38, Scheme B, step a, substituting (R,S)-4-carboxamide-3-methylpiperidine for 
isonipecotamide. 

20 Scheme B. step b: (R.SV4-Amino-l-benzvl-3-methvlpiperidine 

(R,S)-4-Amino-l-benzyl-3-methylpiperidine is prepared from (R,SM-carboxamide-l-benzyl-3- 
methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: (R.SV l-Benzvl-3-methvl-4-piperidone 
25 (R,S)- 1 -Benzyl-3-methyl-4-piperidone is prepared from (R,S)-3-methyl-4-piperidone and 
benzyl chloride essentially as described above in Example 38, Scheme C, step a, substituting 
(R,S)-3-methyl-4-piperidone for 4-piperidone. 
Scheme C. step h: OI.SV l-Benzvl-3-methvl-4-piperidone oxime 

(R,S)-l-Benzyl-3-methyl-4-piperidone oxime is prepared from (R,S)-l-benzyl-3-methyl-4- 
30 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: (R.SM-Amino-l-benzvl-3-methvlpiperidine 

(R,S)-4-Amino-l-benzyl-3-methylpiperidine is prepared from (R,S)-l-benzyl-3-methyl-4- 



WO 99/43675 



69 



PCT/US99/03450 



piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: (R.S)>2-Chloro-644-(l>benzvl-3-methvnpiperidinvlaminol-9- 
cvclopentvlpurine 

(R,S)-2-Chloro-6-[4-( 1 -benzyl -3-methyl)piperidinylamino]-9-cyclopentylpurine is prepared 

from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-benzyl-3-methylpiperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. stepc: rR>SV2>rTrans-(4>aminocvclohexvl)aminol-6-r4-f l-benzvl-3- 

methvl)piperidinvlamino1-9-cvclopentvlpurine 

(R,S)-2-[Trans<4-anunocyclohexyO 

cyclopentylpurine is prepared from (R,S)-2-chloro-6-[4-(l-benzyl-3-methyl)piperidinylamino]- 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 58a 

(R)-2-ITrans-(4-aminocvclohexvl)amino1-6-r341~benzvnpmolidinvlamino1-9- 

cvclopentvlpurine 

Scheme A. step b: (RV2-Chloro-6-r3-(l-benzvl)pvrrolidinvlamino1-9-cvclopentvlpurine 

(R)-2-CWoro-6-[3-(l-benzyl)pyrrolidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, (R)-4- amino- 1-benzyl-pyrrolidine, and triethylamine essentially 

as described above in Example 1, Scheme A, step b. 

Scheme A. step c: rR^^-rTrans-^-aminocvclohexvDaminol-e-rS-n- 

benzvDpvirolidinvlaminol-9-cvclopentvlpurine 

(R)-2-[Trans-(4-aminocyclohexyl)amino]-6-[3-(l-benzyl)pyrrohdinylamino]-9- 
cyclopentylpurine is prepared from (R)-2-chloro-6-[3-(l-benzyl)pyrrolidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 58b 

(S)-2-rTrans-f4«aminocvclohexvl)aminol-6-r3-fl-benzvnpviTolidinvlaminol-9- 

cvclopentvlpurine 

Scheme A. step b: fS)-2-Chloro-6-r3-n"benzvl)pvrrolidinvlamino1-9-cvclopentvlpurine 

(S)-2-Chloro-6-t3-(l-benzyl)pyirolidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, (S)-4-amino- 1-benzyl-pyrrolidine, and triethylamine essentially 

as described above in Example 1, Scheme A, step b. 

Scheme A. ste p c: fSV2-rTrans-(4-aminocvclohexvnamino1-6-r3-n- 

benzvnpvrrolidinvlaminol-9-cvclopentvlpurine 

(S)-2-[Trans-(4-amincK;yc^ 
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cyclopentylpurine is prepared from (S)-2^hloro-6-[3-(l-benzyl)pyrrolidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 59 
2-fTi^s-(4-aimnocvclohexvnanunol^ 
5 Preparation of 4-Amino-l-butvlpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-butvlpiperidine 

4-Carboxamide-l-butylpiperidine may be prepared from isonipecotamide and 1-chlorobutane 
essentially as described above in Example 38, Scheme B, step a. 
10 Scheme B. step b: 4-Amino-l-butvlpiperidine 

4-Amino-l-butylpiperidine is prepared from 4-cart>oxamide-l-butylpiperidine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: l-Butyl-4-piperidone 
15 l-Butyl-4-piperidone is prepared from 4-piperidone and 1-chlorobutane essentially as described 
above in Example 38, Scheme C, step a. 
Scheme C. step b: l-Butvl-4-piperidone oxime 

1- Butyl-4-piperidone oxime is prepared from l-butyl-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 

20 Scheme C, step c: 4-Amino-l-butylpiperidine 

4-Amino-l-butylpiperidine is prepared from l-butyl-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6~r4-( l-butvDpiperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
25 cyclopentylpurine, 4-amino- 1 -butylpiperidine, and triethylamine essentially as described above 

in Example 1, Scheme A, step b. 

Scheme A. step c: 2-FTrans-(4-aminocvclohexvl)amino1-6-f4-n-butvnpiperidinvlamino1--9- 
cyclopentylpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-butyl)piperidinylamino]-9-cyclopentylpurin^ is 
30 prepared from 2-chloro-6-[4-( 1 -butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 60 

2-fTrans-(4-aminocvclohexvl)amino1-6-f4-n-(2-thiomethoxvethvDpiperidinvlamino1-9- 
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cvclopentvlpurine 

Preparation of 4-Amino-l-(2-thiomethoxvethvQpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-M2-thiomethoxvethvl)piperidine 
5 4-Carboxamide-l-(2-thiomethoxyethyl)piperidine may be prepared from isonipecotamide and 
l-chloro-2-thiomethoxyethane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-AminchH2-thiomethoxvethvQpireridine 
4-Amino-l-(2-thiomethoxyethyl)piperidine is prepared from 4-carboxamide- 1 -(2- 
thiomethoxyethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C. step a: l-( 2-ThiomethoxvethvlV4-piperidone 

1- (2-Thiomethoxyethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
thiomethoxyethane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-Thiomethoxvethvl)-4-piperidone oxime 

15 l-(2-ThiomethoxyethylM-piperidone oxime is prepared from l-(2-thiomethoxyethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4-Amino-l-(24hiomethoxvethvl)piperidine 
4-Amino-l-(2-thiomethoxyethyl)piperidine is prepared from l-(2-thiomethoxyethylH- 
20 piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6~r4-( l-(2-thiomethoxvethvl)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l"(2-thiomethoxyethyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-thiomethoxyethyl)piperidine, and triethylamine 

25 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2>fTrans-(4-aminocvclohexvnaminol-6-r4>(1^2- 

thiomethoxvethvDpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-anunocyclohexyl)amino]^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-thiomethoxyethyl)piperidinylamino]-9- 
30 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 61 

2-rTrans-(4-aminocvclohexvna^ 

cyclopentylpurine 
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Preparation of 4-Amino>l-(2-phcnvlsulfinvlethvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-phenvlsulfinvlethvDpiperidine 
4-Carboxamide-l-(2-phenylsulfinylethyl)piperidine may be prepared from isonipecotamide and 
5 l-chloro-2-phenylsulfinylethane essentially as described above in Example 38, Scheme B, step 
a. 

Scheme B. step b: 4-Amino-l-(2-phenvlsulfinvlethvl)piperidine 
4-Amino-l-(2-phenylsulfinylethyl)piperidine is prepared from 4-carboxamide-l-(2- 
phenylsulfinylethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C, step a: l-(2-PhenvlsulfinvlethvD-4-piperidone 

1- (2-Phenylsulfinylethyl)-4-piperidone is prepared from 4-piperidone and l-chloro-2- 
phenylsulfinylethane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-PhenvlsulfinvlethvlV4-piperidone oxime 

15 l-(2-Phenylsulfmylethyl)-4-piperidone oxime is prepared from l-(2-phenylsulfinylethyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-phenvlsulfinvlethvDpiperidine 

4-Amino-l-(2-phenylsulfinylethyl)piperidine is prepared from l-(2-phenylsulfinylethyl)-4- 
20 piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2>Chlora-6-f4-(l"(2>phenvlsulfinvl)ethvl)piperidinvlamino1-9" 
cyclopentylpurine 

2- Chloro-6-[4-( l-(2-phenylsulfinyl)ethyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-phenylsulfinylethyl)piperidine, and 

25 triethylamine essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-n-(2- 
phenvlsulfinvOethvl)piperidinvlaminol-9-cvclopenWlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l^ 

cyclopentylpurine is prepared from 2-chloro-6-[4~(l-(2-phenylsulfinyl)ethyl)piperidinylamino]- 
30 9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 62 

2-lTrans-( 4-aminocvclohexvl)aminol-6-f 4-( 1 -(34ivdroxv)propvl)piperidinvlamino1-9- 

cyclopentylpurine 
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Preparation of 4-Amino-l-(3-hvdroxvpropvOpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-hvdroxvpropvnpiperidine 

4-Carboxamide-l-(3-hydroxypropyl)piperidine may be prepared from isonipecotamide and 3- 
5 chloro-l-propanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(3-hvdroxvpropvl)piperidine 
4- Amino- 1 -(3-hydroxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
hydroxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

10 Scheme C step a: l-(3-HvdroxvpropvD-4-piperidone 

l-(3-Hydroxypropyl)-4-piperidone is prepared from 4-piperidone and 3-chloro-l-propanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-G-Hvdroxvpropvl)-4-piperidone oxime 

1- (3-Hydroxypropyl)-4-piperidone oxime is prepared from l-(3-hydroxypropyl)-4-piperidone 
15 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

step b. 

Scheme C step c: 4-Amino-l-(3-hvdroxvpropyl)piperidine 

4-Amino-l-(3-hydroxypropyl)piperidine is prepared from l-(3-hydroxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
20 Scheme A. step b: 2-Chloro-6>r4-(l-f3"hvdroxvlpropvnpiperidinvlaminol-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-hydroxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1-6-f4-(l-( r 3- 
25 hvdroxv)propvl)piperidinvlaminol-9-cvclopentvlpurine 
2-[Ti^s-(4-aminocyclohexyl)amino]-6^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-hydroxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 63 

30 2-rTrans-f4-aminocvclo hexvnaminol^44-(l-G-methoxv)propvnpiperidinvlamino1-9- 

cyclopentylpurine 
Preparation of 4- Amino- 1-( 3-methoxypropvnpiperidine 
Method 1 
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Scheme B. step a: 4-Carboxamide-l-(3-methoxvpropvl)piperidine 

4-Carboxamide-l-(3-methoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-methoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(3-methoxvpropvl)piperidine 
5 4-Amino-l-(3-methoxypropyl)piperidine is prepared from 4-carboxamide-l-(3- 

methoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-MethoxvpropvD-4-piperidone 

l-(3-Methoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
10 methoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3-Methoxvpropvl)-4-piperidone oxime 

1- (3-Methoxypropyl)-4-piperidone oxime is prepared from l-(3-methoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

15 Scheme C. step c: 4-Amino- l-G-methoxvpropvl)piperidine 

4-Amino- l-(3-methoxypropyl)piperidine is prepared from l-(3-methoxypropyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-(l-(3-methoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-methoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
20 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(3-methoxypropyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-( 1 -(3- 
methoxv)propvl)piperidinvlamino1»9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino] -6- [4-( 1 -(3-methoxy)propyl)piperidinylamino]-9- 
25 cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-methoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 64 
2-ITrans-(4-aminocvclohexvl)aminoV 

cyclopentylpurine 
30 Preparation of 4-Amino- H3-ethoxvpropvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-ethoxvpropv0piperidine 

4-Carboxamide-l-(3-ethoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
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chloro-3-ethoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(3-ethoxvpropvOpiperidine 
4-Amino-l-(3-ethoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
ethoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
5 Method 2: 

Scheme C step a: l-(3-Ethoxvpropvl)-4-piperidone 

1- (3-Ethoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-ethoxypropane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(3-EthoxvpropvlV4-piperidone oxime 
10 l-(3-Ethoxypropyl)-4-piperidone oxime is prepared from l-(3-ethoxypropyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(3-ethoxvpropvl)piperidine 

4-Amino-l-(3-ethoxypropyl)piperidine is prepared from l-(3-ethoxypropyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 
I 5 Scheme A, step b: 2-Chloro-6-r4-( l-(3 -ethoxv)propvnpiperidinvlaminol-9-cvclopentvlpurine 

2- CWorch6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-ethoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4>aminocvclohexvnamino1-6~f4-n-(3~ 
20 ethoxvtoropvOpiperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-ethoxy)propyl)piperidinylami 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-ethoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 65 

25 2-rrrans-(4-aminocvclo hexvnamino^ 

cyclopentylpurine 
Preparation of 4- Amino- l-G-propoxvpropyHpiperidine 
Method 1 

Scheme B. step a : 4-Carboxamide-l-(3-propoxvpropvl)piperidine 
30 4-Carboxamide- 1 -(3-propoxypropyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-3-propoxypropane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-G-propoxvpropvl)piperidine 
4-Amino-l-(3-propoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
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propoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: H3-Propoxvpropv0-4-piperidone 

l-(3-Propoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
5 propoxypropane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-PropoxvpropvlV4-piperidone oxime 

1- (3-Propoxypropyl)-4-piperidone oxime is prepared from l-(3-propoxypropyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

10 Scheme C step c: 4-Amino-l-(3-pre)poxvpropvl)piperidine 

4- Amino- 1 -(3-propoxypropyl)piperidine is prepared from 1 -(3-propoxypropyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6~r4-( l-G-propoxv)propvnpiperi dinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4»(l-(3-propoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
1 5 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(3-propoxypropyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4-(l-f3- 
propoxv)propvDpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(H^ 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-(1^3-propoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 66 
2-rrrans-(4-aminocvclohexvnarmno1^ 

cyclopentylpurine 
25 Preparation of 4-Amino-l-(3-butoxvpix)pv0piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(3-butoxypropvnpiperidine 

4-Carboxamide-l-(3-butoxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-butoxypropane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Airino-l-(3-butoxvpropvDpiperidine 

4-Amino-l-(3-butoxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
butoxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C step a: l-G-ButoxvpropvD-4-piperidone 

1- (3-Butoxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3-butoxypropane 
essentially as described above in Example 38, Scheme C, step a. 

Scheme C step b: l-(3-ButoxvpropvO-4-piperidone oxime 
5 l-(3-Butoxypropyl)-4-piperidone oxime is prepared from l-(3-butoxypropyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(3-butoxvpropvl)piperidine 

4-Amino-l-(3-butoxypropyl)piperidine is prepared from l-(3-butoxypropyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-C hloro-6-r4-( l-f3-butoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4~amino-l-(3-butoxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-(4-aminocvclohexvl)amino1-6-r4-n-f3- 
15 butoxv)propvl)piperidinvlamino1-9-cvclopentvlpurine 

24Trans-(4-amincK:yclohexyl)anuno]-6-[4-(l-(3-butoxy)propyl)piperidinylami 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 67 

20 2-fTrans-(4-amincK:vclohexvna^ 

cvclopentvlpurine 

Preparation of 4-Amino-l-f3-benzvloxvpropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carfaoxamide-l-f3-benzvloxvpropvnpiperidine 

25 4-Carboxamide- l-(3-benzyloxypropyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-3-benzyloxypropane essentially as described above in Example 38, Scheme B, step a 
Scheme B. step b: 4-Amino-l-(3-benzvloxvpropv0piperidine 
4- Amino- 1 -(3-benzyloxypropyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
benzyloxypropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

30 Method 2: 

Scheme C step a: M3-Benzvloxvpropvn-4-piperidone 

l-(3-Benzyloxypropyl)-4-piperidone is prepared from 4-piperidone and l-chloro-3- 
benzyloxypropane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-(3-Be nzvloxvpropvn-4-piperidone oxime 
l-(3-Benzyloxypropyl)-4-piperidone oxime is prepared from l-(3-benzyloxypropyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 
5 Scheme C . step c: 4-Amino-l-(3-benzvloxypropvnpiperidine 

4-Amino-l-(3-benzyloxypropyl)piperidine i s prepared from l-(3-benzyloxypropyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro>6- f4-n-(3-benzvloxv > lpropvnpiDeridinvlamino1-9- 
cvclopentvlpurine 

10 2-Chloro-644-(l-(3-benzyloxy)p^ j s prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-benzyloxypropyl)piperidine, and triethylamine 
essentially as described above in Example 1 , Scheme A, step b. 
Scheme A. step c: 2-»rTrans^4-aminocvclohexvnaminoV6-f4-(Kf3- 
benzvloxv)propv npiperidinvlamino1-9-cvclopentvlp urine 

15 2-tTrans^4-aminocyclohexyl)anMno]-6-[4-(l-(3-benzyloxy)propyl)piperi 

cyclopentylpurine is prepared from 2-chloro-6-[4.(l-(3-benzyloxy)propyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 68 

2-fTrans-r4-aminocv clohexvnamino1-6->r4-(l-(3^2- 
20 phenvlethvl eneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
Preparation of 4- Amino-l-(3-(2H3henvlethvleneoxv)propvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxam ide-l->(3-f2>phenvlethvleneoxv)propvnpiperidine 
4-Carboxamide-l-(3-(2-phenylethyleneoxy)propyl)piperidine may be prepared from 
25 isonipecotamide and l-chloro-3-(2-phenylethyleneoxy)propane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-1 ^3>( r 2-phenylethvleneoxy)propvnpiperidine 
4-Amino-l-(3-(2-phenylethyleneoxy)propyl)piperidine is prepared from 4-carboxamide- 1 -(3-(2- 
phenylethyleneoxy)propyl)piperidine essentially as described above in Example 38, Scheme B, 
30 step b. 

Method 2: 

Scheme C step a: l-(3-(2^Phenvleth vleneoxv^-p ipeTidnne 

l-(3-(2-Phenylethyleneoxy)-4-piperidone is prepared from 4-piperidone and l-chloro-3-(2- 
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phenylethyleneoxy)propane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-(2-Phenvlethvleneoxv)-4-piperidone oxime 

1- (3-(2-Phenylethyleneoxy)-4-piperidone oxime is prepared from l-(3-(2-phenylethyleneoxy)- 
4-piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

5 Scheme C, step b. 

Scheme C step c: 4-Amino-l-(3-(2-phenvlethvleneoxv)propvQpiperidine 
4-Amino-l-(3-(2-phenylethyleneoxy)propyl)piperidine is prepared from l-(3-(2- 
phenylethyleneoxy)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

10 Scheme A. s tepb: 2-Chloro-644-n-(3-(2-phenvk^ 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-(2-phenylethyk^ 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(2- 
phenylethyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 
15 Example 1 , Scheme A, step b. 

Scheme A. step c: 2- rTrans-(4-aminocvclohexvnamino1-6>r4-f 1>(342- 
phenvlethvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
2-[TransK4-aminocyclohexyl)amino]-6-[4-( 1 -(3-(2- 

phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
20 [4-( 1 -(3-(2-phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 69 

2-rTrans-(4-aminocvclohexvl)aminol-6~f4-(l-f3-(3- 
phenvlpropvleneoxv)propvl)piperidinvlaminol-9-cvclopentylpurine 
25 Preparation of 4-Amino-l-f3-f3-phenvlpropvleneoxv)propvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f3-(3-phenvlpropvleneoxv)propvnpiperidine 
4-Carboxamide-l-(3-(3-phenylpropyleneoxy)propyl)piperidine may be prepared from 
isonipecotamide and l-chloro-3-(3-phenylpropyleneoxy)propane essentially as described above 
30 in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(3-(3-phenvlpropvleneoxv)propvnpiperidine 
4-Amino-l-(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3- 
(3-phenylpropyleneoxy)propyl)piperidine essentially as described above in Example 38, 
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Scheme B, step b. 
Method 2: 

Scheme C. step a: l-G-O-PhenvlDropvleneoxv^proDvlM-piperidone 

l-(3-(3-Phenylpropyleneoxy)propyl)-4-piperidone is prepared from 4-piperidone and 1-chloro- 
5 3-(3-phenylpropyleneoxy)propane essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: l-(3-G-Phenvlpropvleneoxv)propvlV4-piperidone oxime 

1- (3-(3-Phenylpropyleneoxy)propyl)-4-piperidone oxime is prepared from l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

10 described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amin o-l-G-G-phenvlpropvleneoxv)propyl)piperidine 
4-Amino-l-(3-(3-phenylpropyleneoxy)propyl)piperidine is prepared from l-(3-(3- 
phenylpropyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

15 Scheme A, step b: 2-ailoro-6-f4-( r l- f3-(3>phenvlpropvleneoxv)propvnpiperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9«cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(3- 
phenylpropyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 

20 Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV6-f4-(l-(3-f3- 

phenvlpropvleneo xv)propvnpiperidinvlaminoV9-cvclopentvlpurine 

2-|Trans-(4-aminocyclohexyl)aniino]-6-[4-(l-(3-(3- 

phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
25 6-[4-( 1 -(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1 , Scheme A, step c. 

Example 70 

2-rTrans-(4-aminocvclohexvnaminol-644-(1^3-r4- 
phenvlbutvle neoxv)propvl)piperidinvlamino1~9-cvclopentvlpurine 
30 Preparation of 4-Amino>l~(3^4-phenvlbutvleneoxv > >propvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l>(3>f4-phenvlbutvleneoxv)propvnpiperidine 
4-Carboxamide-l-(3-(4-phenylbutyleneoxy)propyl)piperidine may be prepared from 
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isonipecotamide and l-chloro-3-(4-phenylbutyleneoxy)propane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: 4"Amino-»l-(3-f4-Dhenvlbutvleneoxv)proDvnpiperidine 
4-Amino-l-(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from 4-carboxamide-l-(3- 
5 (4-phenylbutyleneoxy)propyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C step a: l-(3-(4-Phenvlbutvleneoxv)propviy4-piperidone 

l-(3-(4-Phenylbutyleneoxy)propyl)-4-piperidone is prepared from 4~piperidone and l-chloro-3- 
10 (4-phenylbutyleneoxy)propane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3-(4-Phenvlbutvleneoxv)propyl)-4-piperidone oxime 

1- (3-(4-Phenylbutyleneoxy)propyl)-4-piperidone oxime is prepared from l-(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

15 Scheme C. step c: 4~Amino-l-f3-(4>phenvlbutvleneoxv)propvDpiperidine 

4-Amino-l-(3-(4-phenylbutyleneoxy)propyl)piperidine is prepared from l-(3-(4- 
phenylbutyleneoxy)propyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. ste p b: 2-Chloro-6-f4-( l-f3-f4>phenvlbutvleneoxv)propvnpiperidinvlamino1-9- 
20 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(3-(4-phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(4- 
phenylbutyleneoxy)propyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

25 Scheme A. step c: 24Trans-f4-aminocvclohexvnaminoV6>r4-n^3-(4- 
phenvlbutvleneoxv)propvnpiperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6*-[4-(l-(3-(4- 

phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(3-(4-phenylbutyleneoxy)propy l)piperidinylamino]-9-cyclopentylpurine essentially as 
30 described in Example 1 , Scheme A, step c. 

Example 71 
2-rTrans-(4-aminocvclohexvnamm^^ 

cvclopentvlpurine 
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Preparation of 4-Amino- 1 -(4-hvdroxvbutvOpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide~l~(4-hvdroxvbutvnpiperidine 

4-Carboxamide-l-(4-hydroxybutyl)piperidine may be prepared from isonipecotamide and 4- 
5 chloro-l-butanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(4-hvdroxvbutvDpiperidine 
4-Amino- l-(4-hydroxybutyl)piperidine is prepared from4-carboxamide-l-(4- 
hydroxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

10 Scheme C. step a: l-(4-HvdroxvbutvlV4 -piperidone 

l-(4-Hydroxybutyl)-4-piperidone is prepared from 4-piperidone and 4~chloro-l-butanol 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l>f4-HvdroxvbutvlV4-piperidone oxime 

l-(4-Hydroxybutyl)-4-piperidone oxime is prepared from l-(4-hydroxybutyl)-4-piperidone and 
15 hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino- l-(4 -hvdroxvbutvnpiperidine 

4-Amino- l-(4-hydroxybutyl)piperidine is prepared from l-(4-hydroxybutyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r 4-n-(4-hvdroxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( l-(4-hydroxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino-l-(4-hydroxybutyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-f4-f l-(4- 

hvdroxv)butvnpiperidinvlaminol-9-cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-hydroxy)butyl)piperidinylamino]-9- 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-hydroxy)butyl)piperidinylamino]-9- 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 72 

2-rrrans-f4-aminocvclohexvnamino1-6- f4-fl-(4-methoxv)butvnpiperidinvlamino1-9- 
30 cyclopentylpurine 
Pre paration of 4-Amino-l-(4-methoxvbutvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-methoxybutynpiperidine 
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4-Carboxamide-l-(4-methoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-methoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(4-methoxvbutvl)piperidine 
4-Amino-l-(4-methoxybutyl)piperidine is prepared from 4-carboxamide-l-(4- 
methoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-MethoxvbutvlV4-piperidone 

l-(4-Methoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-methoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: H4-Methoxvbuwn-4-Di oeridone oxime 

1- (4-Methoxybutyl)-4-piperidone oxime is prepared from l-(4-methoxybutyl)^-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-M4-methoxvbutvnpiperidine 

4-Amino-l-(4-methoxybutyl)piperidine is prepared from l-(4-methoxybutyl)-4~piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2- Chloro-644-(l-(4-methoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-methoxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. stepc: 2-fTrans^4-aminocvclohexvnaminol-6-f4-( , l-( f 4> 

methoxv)butvl)piperidinvlamino1-9^vclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)antinoh^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-methoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 73 
2-ITrans-(4-amin ocvclohexvnan^ 

cyclopentylpurine 
Preparation of 4-Amino-l-(4-ethoxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-M4^thoxvbutvDpiperidine 

4-Carboxamide-H4-ethoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-ethoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. s tep b: 4-Amino-l-(4^thoxvbutvnpiperidine 
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4-Amino-l-(4-ethoxybutyl)piperidine is prepared from 4-carboxamide- 1 -<4- 
ethoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-EthoxvbutvlV4-piperidone 
5 l-(4-Ethoxybutyl)-4-piperidone i s prepared from 4-piperidone and l-chloro-4-ethoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: W4-Ethoxvbutvl)-4-piperidone oxime 

1- (4-Ethoxybutyl)-4-piperidone oxime is prepared from H4-ethoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4-Amino-l-(4-ethoxvbutvDpiperidine 

4-Amino-l-(4-ethoxybutyl)piperidine is prepared from l-(4-ethoxybutyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro- 6-r4-( l-(4~ethoxv)butvnpiperidinvlamino1-9-cvclooentvlpurine 

2- Chloro-6-[4-(l-(4-ethoxy)butyl)piperidinylamino]-9<yclopentylpurine is prepared from 2,6- 
1 5 dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-ethoxybutyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rTrans^4>amin ocvclohexvnaminoV6-r4-(l-(4- 
ethoxv)butvnpiperidinvlamino%9-cvclopentvlpurine 
2-[Trans^4-aminocyclohexyl)amino]-6-[4^ 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-ethoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 74 
2-lTrans-(4-aminocvclo hexvnamino^^ 

cvclopentvlpurine 
25 Preparation of 4-Amino-l-(4-prot>oxvbutvl)piperidine 
Method 1 

Scheme B. step a: 4-Caiboxamide-l-f4-propoxvbutvllpiperidine 

4-Carboxamide-l-(4-propoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-propoxybutane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Amino-l-(4-propoxvbutvnpiperidine 

4-Amino-l-(4-propoxybutyl)piperidine is prepared from 4-carbox amide- 1 -(4- 
propoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C. step a: l-(4-PropoxvbutvlM-piperidone 

H4-Propoxybutyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-4-propoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-Propoxvbutvl)-4-piperidone oxime 

1- (4-Propoxybutyl)-4-piperidone oxime is prepared from l-(4-propoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-f4-propoxvbutvl)piperidine 

4-Amino-l-(4-propoxybutyl)piperidine is prepared from l-(4-propoxybutyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-644-n-f4-propoxv)butvl)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(4-propoxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2>rTrans^4-aminocvclohexvl)amino1-6-f4-n>(4- 
propoxv)butvl)piperidinvlanunol-9-cvclopentvlpurine 

2-[Trans-(4-anunocyclohexyl)amino] -6-[4-( 1 -(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-propoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 75 

2-rTrans-(4-amino cvclohexvl^ 

cyclopentylpurine 
Preparation of 4-Amino-l-(4-butoxvbutvnpiperidine 
Method 1 

Scheme B. step a: 4'Carboxamide-l-r4-butoxvbutvl > lpiperidine 

4-Carboxamide-l-(4-butoxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-butoxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amino-H4-butoxvbutvl)piperidine 
4-Amino-l-(4-butoxybutyl)piperidine is prepared from 4-carbox amide- 1 -(4- 
butoxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(4-Butoxvbutvl)-4-piperidone 

l-(4-Butoxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4-butoxybutane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-(4-Butoxvbutvl)-4-piperidone oxime 

1- (4-Butoxybutyl)-4-piperidone oxime is prepared from l-(4-butoxybutyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-l-(4-butoxvbutvr)piperidine 

5 4- Amino- 1 -(4-butoxybutyl)piperidine is prepared from 1 -(4-butoxybutyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-( l-(4'butoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentyl purine, 4-amino-l-(4-butoxybutyl)piperidine, and triethylamine 

10 essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-r4- 

butoxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 

2-|Trans-(4-aminocyclohexyl)amm^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 76 

2-rrrans-(4-aminocvclohexv ttam 

cyclopentylpurine 

Preparation of 4-Amino-l-(4-benzvloxvbutvl)piperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-benzvloxvbutvl)piperidine 

4-Carboxamide-l-(4-benzyloxybutyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-4-benzyloxybutane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(4-benzvloxvbutvl)piperidine 
25 4-Amino- 1 -(4-benzyloxybutyl)piperidine is prepared from 4-carboxamide- 1 -(4- 

benzyloxybutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l^-BenzvloxvbutvlM-piperidone 

l-(4-Benzyloxybutyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
30 benzyloxybutane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-BenzvloxvbutvlV4-piperidone oxime 

l-(4-Benzyloxybutyl)-4-piperidone oxime is prepared from l-(4-benzyloxybutyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
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step b. 

Scheme C. step c: 4-Amino-l-(4-benzvloxvbutvnpiperidine 

4-Amino-l-(4-benzyloxybutyl)piperidine is prepared from H4-benzyloxybutyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A, stepb: 2-Chloro-6-f4-n-('4-benzvloxv)butvl)piperidinvlamino1-9<vclopentvlpurine 
2-Chloro-6-[4-(1^4-benzyloxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-M4-benzyloxybutyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)amino1-6-r4-n>( r 4> 
10 benzvloxv)butvnpiperidinvlamino1-9-cvclopentvlpurine 
2-[TransK4-anwnocyclohexyl)aminoH^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-benzyloxy)butyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 77 

15 2-rrrans-(4- aminocvclohexvnamin^ 

9-cvclopentvlpurine 
Preparation of 4- Amino- 1 -f 4-( 2-phen vlethvleneox vfoutvDpiperidine 
Method 1 

Scheme B. step a: 4-Caiboxamide-l-f4-(2-phenvlethvleneoxv)butvnpiperidine 
20 4-Carboxamide- 1 -(4-(2-phenylethyleneoxy)butyl)piperidine may be prepared from 

isonipecotamide and l-chloro-4-(2-phenylethyleneoxy)butane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4- Amino- l-(4-(2-phen vlethvleneox v)butvl)piperidine 
4-Amino-l-(4-(2-phenylethyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4-(2- 
25 phenylethyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C. step a: l-(4-f2-Phenvlethvleneoxv)butvn-4-piperidone 

H4-(2-Phenylethyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
30 (2-phenylethyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-(2-Phenvlethvleneoxv)butvO-4-piperidone oxime 
l-(4-(2-Phenylethyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(2- 
phenylethyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
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described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4>Amino-l>(4-f2-phenvlethvleneoxv)butvnpiperidine 
4-Amino-l-(4-(2-phenylethyleneoxy)butyl)piperidine is prepared from l-(4-(2- 
phenylethyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
5 Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-( l -(4-(2-Dhenvlethvleneoxv)butvnpiperidinvlamino1^- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(4-(2-phenylethyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(2- 
10 phenylethyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans~f4-aminocvclohexvnamino1-6-r4-ri-r4>f2- 
phenvlethvleneoxv)butvnpiperidinv lamino1^cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6^^ 
1 5 9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(4-(2- 

phenylethyleneoxy)bu-yl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 78 

2-rrrans-(4-aminocvclohexvnamino1-644-fl-(4>(3- 
20 phenvlpropvleneoxv)butvn piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-Amino- l-(4-r3-phenvlpropvleneoxv)butvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide'l-(4>(3~phenvlpropyleneoxv)butvnpiperidine 
4-Carboxamide-l-(4-(3-phenylpropyleneoxy)butyl)piperidine may be prepared from 
25 isonipecotamide and l-chloro-(4-(3-phenylpropyleneoxy)butane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(4-G-phenvlpropvleneoxv)butvDpiperidine 
4-Amino-l-(4-(3-phenylpropyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4- 
(3-phenylpropyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme 
30 B, step b. 
Method 2: 

Scheme C step a: l-(4-(3-PhenvlpropvleneoxvlbutvlM-piperidone 

l-(4-(3-Phenylpropyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-(4- 
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(3-phenylpropyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(443-PhenvlpropvleneoxV)butvO-4-piperidone oxime 

1- (4-(3-Phenylpropyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

5 described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(4-(3-phenvlpropyleneoxv)butvnpiperidine 
4-Amino-l-(4-(3-phenylpropyleneoxy)butyl)piperidine is prepared from l-(4-(3- 
phenylpropyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

10 Scheme A, step b: 2>Chloro-6-r4>(l>(4>(3>phenvlpropvlen eoxv^butvnpiperidinvlamino1^ 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-(3-phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(3- 
phenylpropyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 

15 Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-f4-aminocvclohexvnamino1^r4-f l>f4>(3> 
phenvlpropvleneoxv^butvnpiperidinvlaminol^^cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)aminp]-6-[4-( 1 -(4-{3- 

phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
20 [4-( 1 <4-(3-phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 79 

2-rTrans-(4-aminocvclohexvl)amino1-6-f4-fl'f4-f4- 
phenvlbutvleneoxv)butvnpiperidinvlamino1"9-cvclopentvlpurine 
25 Preparation of 4-Amino-l-(4-f4-phenvlbutvleneoxv)butvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l>(4-f4-phenvlbutvleneoxv)butvnpiperidine 
4-Carboxamide-l-(4-(4-phenylbutyleneoxy)butyl)piperidine may be prepared from 
isonipecotamide and l-cNoro-4-(4-phenylbutyleneoxy)butane essentially as described above in 
30 Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(4-(4-phenvlbutvleneoxv)butv0piperidine 
4-Amino-l-(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from 4-carboxamide-l-(4-(4- 
phenylbutyleneoxy)butyl)piperidine essentially as described above in Example 38, Scheme B, 
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step b. 
Method 2: 

Scheme C step a: l-(4-(4-Phenvlbutvleneoxv)butvlM-piperidone 

M4-(4-Phenylbutyleneoxy)butyl)-4-piperidone is prepared from 4-piperidone and l-chloro-4- 
5 (4-phenylbutyleneoxy)butane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-(4-Phenvlbutvleneoxv)butvlM-piperidone oxime 

1- (4-(4-Phenylbutyleneoxy)butyl)-4-piperidone oxime is prepared from l-(4-(4- 
phenylbutyleneoxy)butyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

10 Scheme C step c: 4-Amino-Nf4-(4>phenvlbutvleneoxv>butvl)piperidine 

4-Amino-l-(4-(4-phenylbutyleneoxy)butyl)piperidine is prepared from l-(4-(4- 
phenylbutyleneoxy)butyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro>6-r4-n^4^4~p henvlbutvleneoxv)butvnpiT)eridinvlamino1--9-- 
15 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-(4-phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(4- 
phenylbutyleneoxy)butyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

20 Scheme A. stepc: 2-rTran s-(4~aminocvclohexvnaminol-644-(1^4-(4- 
phenvlbutvleneoxv)butvl)piperidinvlaminoV9'Cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-(4- 

phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(4-(4-phenylbutyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine essentially as 
25 described in Example 1 , Scheme A, step c. 

Example 80 

2-rrrans-(4-a imnocvclohexvna^ 

cvclopentvlpurine 
Preparation of 4- Amino- 1 A 5-hvdroxypentvDpiperidine 
30 Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-hvdroxvpentvDpiperidine 

4-Carboxamide-l-(5-hydroxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-hydroxypentane essentially as described above in Example 38, Scheme B, step a. 
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Scheme B. step b: 4- Amino- l-(5-hvdroxvpentvl)piperidine 
4-Amino-l-(5-hydroxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
hydroxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

5 Scheme C. step a: l-(5-Hvdroxvpentvl)-4-piperidone 

l-(5-Hydroxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
hydroxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(5-Hvdroxvpentvl)-4-piperidone oxime 

1- (5-Hydroxypentyl)-4-piperidone oxime is prepared from l-(5~hydroxypentyl)-4-piperidone 
10 and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 

step b. 

Scheme C step c: 4^Amino^l-(5-hvdroxvpentvnpiperidine 

4-Amino-l-(5-hydroxypentyl)piperidine is prepared from l-(5-hydroxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
15 Scheme A, step b: 2-Chloro-6-r4-n-(5-hvdroxvpenM^^ 

2- <^oro-6-[4-(l-(5-hydroxypentyl))piperidinyla^ is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-hydroxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTi^s-(4-aminocvclohexvn aminol-6-r4-n^5- 
20 hvdroxvpentvn)piperidinvlaminol-9-cvcl opentvlpurine 
2-[Trans-(4-anunocyclohexyl)amino]-6-[4-(H 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-hydroxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 81 

25 2-rrrans^4-aminocvclohexvnamino1^ 

cyclopentylpurine 
Preparation of 4-Amino-( 5-methoxvpentvDpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l -(5-methoxvpentvDpiperidine 
30 4-Carboxamide- 1 ~(5-methoxypentyl)piperidine may be prepared from isonipecotamide and 1 - 
chloro-5-methoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-(5-methoxvpentvOpiperidine 
4-Amino-(5-methoxypentyl)piperidine is prepared from 4-carboxamide- 1-(5- 
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methoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(5-Methoxvpentvl)-4-piperidone 

l-(5-Methoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
5 methoxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(5-Methoxvpentvl)-4-piperidone oxime 

1- (5-Methoxypentyl)-4-piperidone oxime is prepared from l-(5-methoxypentyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

10 Scheme C. step c: 4-Amino-(5-methoxvpentvl)piperidine 

4-Amino-(5-methoxypentyl)piperidine is prepared from M5-methoxypentyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-f4-( l-f5-methoxvpentvl^piperidinvlaminoV9~cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-methoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 
15 2,6-dichloro-9-cyclopentylpurine, 4-anuno-(5-methoxypentyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2>rTrans-(4-aminocvclohexvnamino1-644-f U(5- 
methoxvpentvl))piperidinvlaminoV9~cvclopentvlpurine 
2-[TransK4-aminocyclohexyl)anuno]^ 
20 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(5-methoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 82 

2-rTrans-( r 4-aminocvclo hexvnaminoV6-f 4-( l-( 5-ethoxvpentvn)piperidinvlamino1-9- 

cvclopentvlpurine 
25 Preparation of 4-Amino-l-f5-ethoxvpentvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l>(5-ethoxvpentvnpiperidine 

4-Carboxamide-l-(5-ethoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-ethoxypentane essentially as described above in Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Armno-l-(5-ethoxypentvDpiperidine 

4-Amino-l-(5-ethoxypentyl)piperidine is prepared from 4-carbox amide- 1 -(5- 
ethoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C step a: l-(5-Ethoxvpentvl)-4-piperidone 

l-(5-Ethoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5-ethoxypentane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(5-EthoxvpentvlV4-piperidone oxime 

1- (5-Ethoxypentyl)-4-piperidone oxime is prepared from l-(5-ethoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-l-(5-ethoxvpentvl)piperidine 

4-Amino-l-(5-ethoxypentyl)piperidine is prepared from l-(5-ethoxypentyl>4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6~r4-(l-(5^thoxTOentvn)piperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(1^5-ethoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(5-ethoxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans^4-aminocvclo hexvnamino1^f4-f l-f5- 

ethoxvpentvn)piperidinvlaminoV9-cvclopentvlpurine 

2-[Trans-(4-aimnocyclohexyl)aim 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-€thoxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 83 

2-rrrans-(4-aminocvclohex^ 

cvclopentvlpurine 
Preparation of 4-Amino-l-(5-propoxypentvDpiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(5-propoxvpentvl)piperidine 

4-Carboxamide-l-(5-propoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-propoxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Antino-l-(5-propoxvpentvnpiperidine 
4-Amino-l-(5-propoxypentyl)piperidine is prepared from 4-carboxamide-l-(5- 
propoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(5-PropoxvpentvD-4-piperidone 

l-(5-Propoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
propoxypentane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C step b: l-( 5-PropoxypentvD-4-piperidone oxime 

M5-Propoxypentyl)-4-piperidone oxime is prepared from l-(5-propoxypentyl>4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

5 Scheme C. step c: 4-Amino-l-(5-propoxvpentvnpiperidine 

4-Amino-l-(5-propoxypentyl)piperidine is prepared from l-(5-propoxypentyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-( l-r5'Propoxvpentvl))piperidinvlaminoV9-cvclopentvlpurine 

2-CWoro-6-[4-(l-(5-propoxypentyl))piperidinylamino]-9*cyclopentylpurine is prepared from 
10 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(5-propoxypentyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4>aminocvclohexvllamino1>6^r4>f 1»(5- 

propoxvpentvl^piperidinvlaminol-g-cvclopentvlpurine 

2-[Trans<4~aminocyclohexyl)amino 
15 cyclopentylpurine is prepared from 2>chloro-6-[4-(l-(5-propoxypentyl))piperidinylamino]-9~ 

cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 84 

2-rrrans-(4-aminocvclohex vnam 

cyclopentylpurine 
20 Preparation o f 4-Amino-M5-butoxvpenwnpiperidine 
Method 1 

Scheme B. step a; 4>Carboxamide-l-f5-butoxvpentvl)piperidine 

4-Carboxamide-l-(5-butoxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-butoxypentane essentially as described above in Example 38, Scheme B, step a. 
25 Scheme B> step b: 4-Amino-M5-butoxvpentvl)piperidine 

4-Amino-l-(5-butoxypentyl)piperidine is prepared from 4-carboxamide- 1-(5- 
butoxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(5-Butoxvpentvn-4-piperidone 
30 l-(5-Butoxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5-butoxypentane 
essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. step b: 1 -(5-Butoxvpentviy4-piperidone oxime 

1- (5-Butoxypentyl)-4-piperidone oxime is prepared from l-(5-butoxypentyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino-H5-butoxvpentvl)piperidine 

5 4- Amino- 1 -(5-butoxypentyl)piperidine is prepared from l-(5-butoxypentyl>4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-n-(5-butoxvpentvn)piperidinvlamino1-9"Cvclopentvlpurine 

2- Chloro-6-[4<l-(5-butoxypentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(5-butoxypentyl)piperidine, and triethylamine 

10 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-( f l-( r 5- 

butoxvpentvl^piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-butoxypentyl))piperidinylamino]-9- 
15 cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 85 

2-rTrans-(4-aminocvclohexvn^ 

cyclopentylpurine 

Preparation of 4^Amino-N(5-benzvloxvpentvnpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-benzvloxvpentvl > )piperidine 

4-Carboxamide-l-(5-benzyloxypentyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-5-benzyloxypentane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-H5-benzvloxvpentvOpiperidine 
25 4- Amino- 1 -(5-benzyloxypentyl)piperidine is prepared from 4-carboxamide- 1 -(5- 

benzyloxypentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(5-BenzvloxvpentvlV4-piperidone 

l-(5-Benzyloxypentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
30 benzyloxypentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(5-BenzvloxvpentvD-4-piperidone oxime 
l-(5-Benzyloxypentyl)-4-piperidone oxime is prepared from l-(5-benzyloxypentyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
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Scheme C, step b. 

Scheme C step c: 4-Amino-l-(5-benzvloxvpentvDpiperidine 

4-Amino-l-(5-benzyloxypentyl)piperidine is prepared from l-(5-benzyloxypentyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A» step b: 2-Chlor o-6-f4-( 1^5>benzvloxvpentvn>piperidinvlaminol-9> 
cvclopentvlpurine 

2-CMoro-6-[4-(l-(5-benzyloxypentyl))pi^ is prepared from 

2,6-dicMoro-9-cyclopentylpurine, 4-amino-l-(5-benzyloxypentyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
10 Scheme A. step c: 2-fTrans>f4>aminocvclohexvnaminoV6>r4>a>r5- 
benzvloxvpentvn)piperidinvlaminoV9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)a^ 

cyclopentylpurine is prepared from 2-<hloro-6-[4-(l^(5-benzyloxypentyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
!5 Example 86 

2>rrrans-f4-aminocvclohexvl^ amino1>644>n-r5-f2- 
phenvlethvlene oxv)pentvn)piperidinvlaminoV9-cvclopentvlpurine 
Preparation of 4» Amino- Ur5>f2>phenvlethvleneoxv)pentvnpiperidine 
Method 1 

20 Scheme B. step a: 4-Car boxamide-l-r5-(2-phenvlethvleneoxv^pentvl)piperidine 
4-Carboxamide-l-(5-(2-phenylethyleneoxy)pentyl)piperidine may be prepared from 
isonipecotamide and l-chloro-5-(2-phenylethyleneoxy)pentane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(5-r2-phenvlethvleneoxv > lpentvnpiperidine 
25 4- Amino- 1 -(5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from 4-carboxamide- 1 -(5-(2- 
phenylethyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C step a : l-(5-(2-Phenvlethvleneoxv)pentvn^piperidone 
30 1 -(5-(2-Phenylethyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and 1 -chloro-5- 
(2-phenylethyleneoxy)pentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step h: l-{3-(7-Phenvlethvleneoxv)pentylM-piperidone oxime 
H5-(2-Phenylethyleneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(2- 
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phenylethyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Amino-n5-(2-phenvIethvleneoxv)pentvnpiperidine 
4-Amino-H5-(2-phenylethyleneoxy)pentyl)piperidine is prepared from l-(5-(2- 
5 phenylethyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro>6-f4-(l>(5-(2-phenvlethvleneoxv)pentvn)pii)eridinvlaniino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(5-(2-phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is 
10 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-(2- 

phenylethyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-nrrans-f4-aminocvclohexvnamino1-6-r4-(l-(5>(2- 
phenvlethvleneoxv)pentvl^piT3eridinvlaminol>9-cvclopentvlpurine 
15 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(2* 

phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 K5-(2-phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1 , Scheme A, step c. 

Example 87 

20 2-rTrans>f4>aminocvclohexvnaminoV6>f4>fl-(5>r3- 

phenvlpropvleneoxv)pentvl))piperidinvlaminol>9-cvclopentvlpurine 
Preparation of 4- Aminos -(5-(3-phenvlpropvleneoxv)pentvnpiperidine 
Method 1 

Scheme B. step a: 4'Carboxamide-l>(5>(3-phenvlpropvleneoxv)pentvnpiperidine 
25 4-Carboxamide- 1 -(5-(3-phenylpropyleneoxy)pentyl)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(3-phenylpropyleneoxy)pentane essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l>(5-f3-phenvlpropvleneoxv)pentvnpiperidine 
4-Amino-l-(5-(3-phenylpropyleneoxy)pentyl)piperidine is prepared from 4-carboxamide-l-(5- 
30 (3-phenylpropyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C. step a: l-(5-(3-Phe nvlpropvleneoxv)pentvl)-4-piperidone 
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1- (5-(3-Phenylpropyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and 1-chloro- 

5- (3-phenyIpropyleneoxy)pentane essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C. step b: l-(3-G-Phenvlpropvleneoxv^pentvlV4-piperidone oxime 
5 1 -(5-(3-Phenylpropyleneoxy)pentyl)-4-piperidone oxime is prepared from 1 -(5-(3- 

phenylpropyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
Scheme C step c: ^AminO'l^S^S^phenvlpropvleneoxv^pentvDpiperidine 
4-Amino-l-(5-(3-phenylpropyleneoxy)pentyl)piperidine is prepared from l-(5-(3- 
10 phenylpropyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, stepb: 2-Chloro-6-f4-( 1^5-f3-phe nvlpropvleneoxv)pentvl^piperidinvlamino1-9> 
cyclopentylpurine 

2- Chloro-6-[4-( 1 -(5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is 
15 prepared from 2,6-dichloro-9-cycIopentylpurine, 4-amino-l-(5-(3- 

phenylpropyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2>rTrans-( r 4-aminocvclohexvnamino1>6^r4-(l-f5-f3- 
phenvlpropvlene oxv)pentvn)piperidinvlamino1-9-cvclopentvlpurine 
20 2-[Trans-(4-aminocyclohexyl)amino]'6-[4-( l-(5-(3- 

phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6- [4-(l-(5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpuri^ essentially as 
described in Example 1, Scheme A, step c. 

Example 88 

25 2-rTrans-(4-aminocvclohexvnamino1-6-r4-f 1 -f5-f4- 

phenvlbutvle neoxv)pentvl))piperidinvlamino1>9>cvclopentvlpurine 
Preparation of 4- Amino- l-(5-(4-phenvlbutvleneoxVlpentvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxa mide-l-f5>(4-phenvlbutvleneoxv > lpentvnpiperidine 
30 4-Carboxamide- 1 -(5-(4-phenylbutyleneoxy)pentyl)piperidine may be prepared from 

isonipecotamide and l-chloro-5-(4-phenylbutyleneoxy)pentane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l- r5-f4-phenvlbutvleneoxvlpentvnpiperidine 
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4-Amino-l-(5-(4-phenylbutyleneoxy)pentyl)piperidine is prepared from 4-carboxamide- 1 -(5-(4- 
phenylbutyleneoxy)pentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

5 Scheme C step a: l-(5-(4-Phenvlbutvleneoxv)pentvn-4-piperidone 

l-(5-(4-Phenylbutyleneoxy)pentyl)-4-piperidone is prepared from 4-piperidone and l-chloro-5- 
(4-phenylbutyleneoxy)pentane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(5"(4-PhenvlbutvleneoxvtoentvlV4-piperidone oxime 

1- (5-(4-Phenylbutyleneoxy)pentyl)-4-piperidone oxime is prepared from l-(5-(4- 

10 phenylbutyleneoxy)pentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
Scheme C step c: 4-Amino>l-(5-(4>phenvlbutvle neoxv)Dentvnpiperidine 
4-Amino-l-(5-(4-phenylbutyleneoxy)pentyl)piperidine is prepared from l-(5-(4- 
phenylbutyleneoxy)pentyl)-4-piperidone oxime essentially as described above in Example 38, 

15 Scheme C, step c. 

Scheme A. step b: 2>Chloro-6-r4-(l'f5-( , 4'phenvlbutvleneoxv)pentvn)piperidinvlaminoV9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(5-(4-phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-(4- 

20 phenylbutyleneoxy)pentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans>(4>aminocvclohexvnamino1-6"r4-(l-(5>(4- 

phenvlbutvleneoxv)pentvl))piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-{ 1 -(5-(4- 
25 phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 

[4-( 1 -(5-(4-phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine essentially as 

described in Example 1 , Scheme A, step c. 

Example 89 
2-rrrans-(4-anunocvclohexvnanuno1-6^ 
30 cvclopentvlpurine 

Preparation of 4-Amino-l-(6-hvdroxvhexvl)piperidine 

Method 1 

Scheme B» step a: 4-Carboxamide-l-(6-hvdroxvhexvnpiperidine 
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4-Caiboxamide-l-(6-hydroxyhexyl)piperidine may be prepared from isonipecotamide and 6- 
chloro-l-hexanol essentially as described above in Example 38, Scheme B, step a. 
Scheme B, sten h: 4-Aminn-1. f6-hvHrf.x Y h fiXvnpiperi<tinft 
4-Amino-l-(6-hydroxyhexyl)piperidine is prepared from 4-carboxamide-l-{6- 
5 hydroxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Schemer, step a- l-f6-Hvdmx vhexvn^-pip ftriHnn,» 

l-(6-Hydroxyhexyl)-4-piperidone is prepared from 4-piperidone and 6-chloro-l-hexanol 
essentially as described above in Example 38, Scheme C, step a. 
10 Scheme C. steo b: l-rfi-Hvrt ^xvhexvlia-p i peridone nxim* 

1- (6-Hydroxyhexyl)-4-piperidone oxime is prepared from l-(6-hydroxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C, sten c: 4-Amino-1-f 6-hvdroxvhftxvlk>ipeririine 

4-Amino-l-(6-hydroxyhexyl)piperidine is prepared from l-(6-hydroxyhexyl)-4-piperidone 
15 oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step h: ^<^lor o^-r4-(N(6-hvdroxvmexvl^nin ft ririinvlamino1-9-cvclnp ft nfvlp,,rin. 

2- Chloro-6-[4-(H6-hyoroxy)hexyO is prepared from 
2,6^iichloro-9-cyclopentylpurine, 4-amino-l-(6-hydroxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

20 Scheme A. Step c: 2-rTran ^4-aminnr.vrlfthexvnaminn1-^-r4.(l.fft. 
hvdroxv^hexv^pip^ridinvlamin^ -g-cvclopentvlp iirin^ 
2-[Trans-(4-anMnocyclohexyl)amino] 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
25 Example 90 

2-rTrans<4-aminocyclohexvnaminol-644-ri-r^m ft th o xv^hexvhpip ft ri di n vi am i no1 .Q. 

cvclopentvlpiirinft 
Preparation of 4- A mino-l-(6-methoxvhexvl)pip e ridine 
Method 1 

30 Scheme B. step a: 4-Carhnxamide-l-Cfi-m ethoxvhexvl^ ip < »riHin>. 

4-Carboxamide-l-(6-methoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-methoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B, sten h: 4-Amino- Wfi-m ft thoxvhexvl)p ip.riHin» 
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4-Amino-H6-methoxyhexyl)piperidine is prepared from 4-carboxamide- 1 -(6- 
methoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(6-MethoxvhexvO-4-piperidone 

l-(6-Methoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
methoxyhexane essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(6-Methoxvhexvl)-4-piperidone oxime 

1- (6-Methoxyhexy])-4-piperidone oxime is prepared from l-(6-methoxyhexyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C step c: 4-Amino-l-(6-methoxvhexvl)piperidine 

4-Ammo-l-(6-methoxyhexyl)piperidine is prepared from l-(6-methoxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2- Chloro-6-r4-( l>f6-methoxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-methoxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-ITrans-(4-aminocvclohexvl)aminol-6-r4-n-f6- 
methoxv)hexvnpiperidinvlamino1-9-cvclopentvlpiirine 

2-[Trans-(4»aminocyclohexyl)amino]-6-[4-( 1 -(6-methoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-methoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 9 1 

2-mras-(4-anuno cvclohexvlte 

cvclopentvlpurine 
Preparation of 4-Amino~l-(6-ethoxvhexvnpiDeridine 
Method 1 

Scheme B. step a: 4>Carboxamide-l-(6-ethoxvhexvl)piperidine 

4-Carboxamide-l-(6-ethoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-ethoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Anuno-l-(6-ethoxvhexvDpiperidine 
4-Amino-l-(6-ethoxyhexyl)piperidine is prepared from 4-carboxamide- 1 -(6- 
ethoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 



WO 99/43675 PCT/US99/03450 

102 

Method 2: 

Scheme C. step a: l-( 6-EthoxvhexvlV4-pip eririnnp. 

l-(6-Ethoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6-ethoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: 1 -( 6-Ethoxvhexvn-4-piperirtone oxime 

1- (6-Ethoxyhexyl)-4-piperidone oxime is prepared from l-(6-ethoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. step c: 4-Am ino-l-(7>-efhnxvhexvnpip fi riHin < » 

4-Amino-l-(6-ethoxyhexyl)piperidine is prepared from l-(6-ethoxyhexyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 
Scheme A, stepb: 2-Chloro-rVr4-n.(^ e thn»v^ v ,vtt P i^ 

2- Chlorc>^[4-(l-(6^thoxy)hexyl)piperiaUnylamino]-9K;yclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(6-ethoxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-r4-amin o cvclohexvl)aminol-fi-r4-(1-(rt. 

ethoxv^exvnpiperidin vlaminol-Q-cvclopentvlp nrinft 

2-[Trans-(4-aimnocyclohexyl)anuno]-6-^^ 

cyclopentylpurine is prepared from 2-chloro-6-t4-(l-(6-ethoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 92 
2-rTrans-(4-amin(Kvclohf*vn am i^^ 

cyclopentylpurine 
Preparation of 4-Aminn- 1 -(6-pronoxvh ft xvnnineririin P 
Method 1 

Scheme B, step a: 4-Carhoxamide-1-rfi- proDoxvhexvnp ip».riHinP 

4-<^rboxamide-l-(6-propoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-propoxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: ^Ami no-l-to-pmpoxvhexvnnip ftriHinft 
4-Amino-l-(6-propoxyhexyl)piperidine is prepared from 4-carboxarnide-l-(6- 
propoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-rfi-P mpoxvhexvlWl-piDeririonf. 

l-(6-Propoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6-propoxyhexane 
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essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(6-Propoxvhexvl)-4-piperidone oxime 

1- (6-Propoxyhexyl)-4-piperidone oxime is prepared from l-(6-propoxyhexyl)-4-piperidone and 
hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 

5 Scheme C. step c: 4-Amino-l-(6-propoxvhexvDpiperidine 

4-Amino-l-(6-propoxyhexyl)piperidine is prepared from l-(6-propoxyhexyl)-4-piperidone 

oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-r4-( l>(6-pro poxv)hexvnpiperidinvlamino1-9-cvclopentvlpurine 

2- Chloro-6-[4-(l-(6-propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
10 2,6-dichloro-9-cyclopentylpurine, 4-amino-l -(6-propoxyhexyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2-rrrans>f4-aminocvclohexvnaminoV6-f4>ri^6- 
propoxv^hexvnpiperidinvlaminol-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6^^ 
15 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(6-propoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 93 

2-rTrans-(4-anunocvclo hexvna™ 

cyclopentylpurine 
20 Preparation of 4-Amino-l-(6-butoxvhexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-butoxvhexvDpiperidine 

4-Carboxanude-l-(6-butoxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-butoxyhexane essentially as described above in Example 38, Scheme B, step a. 
25 Scheme B. step b: 4-Amino-l-(6-butoxvhexvl)piperidine 

4-Amino-l-(6-butoxyhexyl)piperidine is prepared from 4-carboxamide- 1 -(6- 
butoxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(6-ButoxvhexvlV4-piperidone 
30 l-(6-Butoxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6-butoxyhexane 
essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(6-ButoxvhexvlV4-piperidone oxime 

l-(6-Butoxyhexyl)-4-piperidone oxime is prepared from l-(6-butoxyhexyl)-4-piperidone and 
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hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, step b. 
Scheme C. ste p c: 4-Amino-l-f6-butoxvhexvnpiperidine 

4-Amino-l-(6-butoxyhexyl)piperidine is prepared from l-(6-butoxyhexyl)-4-piperidone oxime 
essentially as described above in Example 38, Scheme C, step c. 
5 Scheme A, step b: 2-Chloro-6-f4-f l-^b utoxv^hexvnpiperidinvlaminol-Q-cvclonentvlpnrinft 
2-Chloro-6-[4-(l-(6-butoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(6-butoxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. stepc: 2-fTrans-( 4-aminocvclohexvl')aminol-6-f4-n-(6- 
10 butoxv^hex vnpiperidinvlaminol-9-cvclonentvlpiirine 

2-[TransK4-aminocyclohexyl)aniino]-6-[4-(l-(6-butoxy)hexyl)piperidmylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-butoxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 94 

15 2-fTrans-(4-aminocvclohexvnaminQl-6-f4 -fl-f6-benzvlnxv)hexvnnineridinvlamino1-Q. 

cvclooentvlpurine 

Preparation of 4- Amino-l-f6-benzvloxvhexvnpioeridine 
Method 1 

Scheme B. step a: 4-Caiboxami de-l-( , 6-Benzvloxvhexvnpipeririiiv» 

20 4-Carboxamide-l-(6-Benzyloxyhexyl)piperidine may be prepared from isonipecotamide and 1- 
chloro-6-benzyloxyhexane essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step h: 4-Amino- H6-benzvloxvhexvnpiperidine 
4-Amino-l-(6-benzyloxyhexyl)piperidine is prepared from 4-carooxamide-l-(6- 
benzyloxyhexyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

25 Method 2: 

Scheme C. step a: l-(6-Benzvloxvhexvn-4-piperidone 

l-(6-Benzyloxyhexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
benzyloxyhexane essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(6-Benzvloxvhexvl)~4-piperidone oxime 
30 l-(6-Benzyloxyhexyl)-4-piperidone oxime is prepared from l-(6-benzyloxyhexyl)-4-piperidone 
and hydroxylamine hydrochloride essentially as described above in Example 38, Scheme C, 
step b. 

Scheme C, step c : 4-Amino-1-(6-benzvloxvhexvnpineririine 
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4-Amino-l-(6-benzyloxyhexyl)piperidine is prepared from l-(6-benzyloxyhexyl)-4-piperidone 
oxime essentially as described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro ~6-r4-(l-(6-ben2vloxv)hexvl)piperidinvIaminol-9-cvcloDentvlpurine 

5 2-Chloro-6-[4-( 1 -(6-benzyloxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-benzyloxyhexyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans>r4>aminocvclohexvnamino1-644-(1^6~ 
benzvloxv)hexvnDip eridinvlamino1-9-cvclopentvlp urine 
10 2-[Trans-(4-aminocyclohexy^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(6-benzyloxy)hexyl)piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 95 

2-rTrans-( , 4-aminocvclohexvl)aminol-6-r4-fl-(6-(2- 
15 phenvlethv leneoxv^hexvDpiperidinvlaminol-g-cvclopentvlpurine 
Preparation of 4> Amino-l-f6-f2-phenvlethvleneoxv)hexvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-r2-phenvlethvleneoxv)hexvl)piperidine 
4-Carboxamide-l-(6-(2-phenylethyleneoxy)hexyl)piperidine may be prepared from 
20 isonipecotamide and l-chloro-6-(2-phenylethyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b : 4-Amino-l-f6^(2-phenvlethvleneoxv)hexvnpiperidine 
4-Amino-l-(6-(2-phenylethyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(2- 
phenylethyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
25 step b. 
Method 2: 

Scheme C. step a: l-(6-(2-Phenvlethvleneoxv)hexvl)-4-piperidone 

l-(6-(2-Phenylethyleneoxy)hexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(2-phenylethyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a. 
30 Scheme C step b: l-(6-te-Phenvlethvleneoxv)hexvl)-4-piperidone oxime 

l-(6-(2-Phenylethyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(2- 
phenylethyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
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Scheme C step c: 4>Am ino-l-(6-( f 2-phenvlethvleneoxv^hexvnpiperidine 
4-Amino-l-(6-(2-phenylethyleneoxy)hexyl)piperidine is prepared from l-(6-(2- 
phenylethyleneoxy)hexyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

5 Scheme A, step b: 2>Chloro-6-f4-n^6-r2 >Dhenvlethv]eneoxv)hexvnpiperidinvlaminol-Q- 
cvclopentvlpurine 

2-CWoro-6-[4-(l-(6-(2-phenylethyte is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(2- 
phenylethyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
10 Example 1 , Scheme A, step b. 

Scheme A. step c : 24Trans-(4-aminocvclohexvnaminoV6-r4-n>r6>r2- 
phenvlethvleneo xv)hexvnpiperidinvlaminol-9>cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(6-(2- 

phenylethyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
1 5 [4-( 1 -(6-(2-phenylethyleneoxy)hexyl)piperidinylamino]-9^yclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

Example 96 

2-fTrans-(4 -aminocvclohexvnamino1-6~r4-f 1 -(6^3> 
phenvlpropvleneoxv)hexv npiDeridinvlaminoU9-cvclopentvlpurine 
20 Preparation of 4-Amino- 1 -(6-( 3-phenylpropvleneoxv^hexvnpip eridine 
Method 1 

Scheme B, step a: 4-Carboxami de-1^6-G-p h envlpropvleneoxv)hexvnp iperidinft 
4-Carboxamide-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(3-phenylpropyleneoxy)hexane essentially as described above 
25 in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(6- (3-phenvlp rop vleneoxv^hexvn P iDeridine 
4-Amino-i-(6-(3.phenylpropyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6- 
(3-phenylpropyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
30 Method 2: 

Scheme C. step a: M6-(3-Phenvlpr opvleneoxvlhexvM-pip eridnn ft 

l-(6-(3-Phenylpropyleneoxy)hexyl-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(3-phenylpropyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a. 
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Scheme C. ste p b: l-(6-(3-Phenvlpropyleneoxv)hexvl-4-piperidone oxime 

1- (6-(3-Phenylpropyleneoxy)hexyl-4-piperidone oxime is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

5 Scheme C step c: 4-Am ino-l-f6-(3-phenvlpropvleneoxv)hexvnDiperidine 

4-Amino-l-(6-(3-phenylpropyleneoxy)hexyl)piperidine is prepared from l-(6-(3- 
phenylpropyleneoxy)hexyl-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-644- a-(6-(3>phenvlDropvleneoxv)hexvnpiperidinvlaminol-9^ 
10 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(6-(3- 
phenylpropyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A f step b. 

!5 Scheme A, step c: 2-rTran s-(4-aminocvclohexvnaminoV6>r4-n-r6-G> 
phenYlpropvleneoxv)hexvnpiperidin vlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-(3- 

phenylpropyleneoxy)hexyl)piperidinylamino]-9"Cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(6-(3-phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine essentially as 
20 described in Example 1 , Scheme A, step c. 

Example 97 

2-fTrans-r4-aminocvclohexvnaminoV6-r4-n-(6-(4- 
phenvlbutvlen eoxv^hexvnpiperidinvlaminol^-cvclopentvlpurine 
Preparation of 4- Amino- 1 -( 6-(4-phenvlbutvIeneoxv)hexvnpiperidine 
25 Method 1 

Scheme B. step a: 4-Carboxamide-l-(6-( r 4-phenvlbutvleneoxv)hexvnpiperidine 
4-Carboxamide-l-(6-(4-phenylbutyleneoxy)hexyl)piperidine may be prepared from 
isonipecotamide and l-chloro-6-(4-phenylbutyleneoxy)hexane essentially as described above in 
Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-Ami no-l-( r 6-f4-Dhenvlbutvleneoxv)hexvnpiperidine 

4-Amino-U(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from 4-carboxamide-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
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Method 2: 

Scheme C step a: l-(6-(4-Phenvlbutvleneoxv)hexvn-4-piperidone 

l-(6-(4-Phenylbutyleneoxy)hexyl)-4-piperidone is prepared from 4-piperidone and l-chloro-6- 
(4-phenylbutyleneoxy)hexane essentially as described above in Example 38, Scheme C, step a. 
5 Scheme C. step b: l-(6^ 4>Phenvlbutvleneoxv^hexyn^piperidone oxime 

1- (6-(4-Phenylbutyleneoxy)hexyl)-4-piperidone oxime is prepared from l-(6-(4- 
phenylbutyleneoxy)hexyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. stepc: 4-Amino-l-f6- r4->phenvlhutvleneoxv^hexvnpiperidine 
10 4-Amino- l-(6-(4-phenylbutyleneoxy)hexyl)piperidine is prepared from l-(6-(4- 

phenylbutyleneoxy)hexyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4>( l-r6-r4-phenvlbutvl e n eoxvlhexvnniperidinvlamino1-9- 
cvclopentvlpurine 

15 2-Chloro-6-[4-(l-(6-(4-phenylbutyleneoxy)te^ 

prepared from 2,6-dicWoro-9~cyclopentylpurine, 4-amino-l-(6-(4- 
phenylbutyleneoxy)hexyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n>r6>r4- 
20 Phenvlbutvl eneoxv)hexvl)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(6-(4- 

phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 -(6-(4-phenylbutyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 

25 

Example 98 

2-rTran$-f4-anunocyc^ 
Preparation of 4-Amino- l-(allvl)piperidine 
Method 1 

30 Scheme B. step a: 4-Caiboxamide-l-(allvnpip eridinft 

4-Carboxamide-l-(allyl)piperidine may be prepared from isonipecotamide and allyl chloride 
essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino- l-(allvnpip eridine 
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4-Amino-l-(allyl)piperidine is prepared from 4-carboxamide-l-(allyl)piperidine essentially as 
described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(allvn-4-piperidone 
5 l-(allyl)-4-piperidone is prepared from 4-piperidone and allyl chloride essentially as described 
above in Example 38, Scheme C, step a. 
Scheme C. step b: l-fallvlV4-piperidone oxime 

1- (allyl)-4-piperidone oxime is prepared from l-(allyl)-4-piperidone and hydroxylamine 
hydrochloride essentially as described above in Example 38, Scheme C, step b. 

10 Scheme C. step c: 4-Amino-l-(allvDpiperidine 

4-Amino-l-(allyl)piperidine is prepared from l-(allyl)-4-piperidone oxime essentially as 
described above in Example 38, Scheme C, step c. 

Scheme A, step b: 2-Chloro>6-r4-n-( r allvnpiperidinvlaminol-9-cvclopentvlp urine 

2- Chloro-6-[4-(l-(allyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
1 5 cyclopentylpurine, 4-amino- 1 -(allyl)piperidine, and triethylamine essentially as described above 

in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans-( 4-aminocvclohexvnaminoV6-r4-f l-(allvnpiperidinylaminol-9- 
cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)aminoH^ is 
20 prepared from 2-chloro-6-[4-(l-(allyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1 , Scheme A, step c. 

Example 99 

2-rTrans-(4-aminocvclohexvnantinol-6-r4-( 1 -(2-(2- 
hvdroxvethvleneoxvtethvl))piperidinvlamino1-9-cvclopentvlpurine 
25 Preparation of 4-Amino-l-(2-(2-hvdroxvethvleneoxv)ethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-1^2-r2-hvdroxvethvleneoxv>ethvnpiperidine 
4-Carboxamide-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine may be prepared from 
isonipecotamide and 2-(2-chloroethoxy)ethanol essentially as described above in Example 38, 
30 Scheme B, step a. 

Scheme B. step b: 4-Amino-l-( r 2-f2"hvdroxvethvleneoxv)ethvnpiperidine 
4-Amino-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine is prepared from 4-carboxamide- l-(2-(2- 
hydroxyethyleneoxy)ethyl)piperidine essentially as described above in Example 38, Scheme B, 
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step b. 
Method 2: 

Scheme C step a: l-(2-(2-HvdroxvethvleneoxvtethvlM-piperidone 

1- (2-(2-Hydroxyethyleneoxy)ethyl)-4-piperidone is prepared from 4-piperidone and 2-(2- 
5 chloroethoxy)ethanol essentially as described above in Example 38, Scheme C, step a. 

Scheme C. step b: l-(2-(2-HvdroxvethvleneoxvtethvlM-piperidone oxime 
M2-(2-Hydroxyethyleneoxy)ethylM-piperidone oxime is prepared from l-(2-(2- 
hydroxyethyleneoxy)ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
*0 Scheme C. step c: 4- Ami no- l-(2-(2-hvdroxvethvleneoxv)ethvlWperidine 

4-Amino-l-(2-(2-hydroxyethyleneoxy)ethyl)piperidine is prepared from l-(2-(2- 
hydroxyethyleneoxy)ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6J4-n-(2-(2^hvdroxv ethvleneoxv^thvntoiperidinvlamino1-9- 
15 cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentylp 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-(2- 
hydroxyethyleneoxy)ethyl)piperidine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. 

20 Scheme A. step c: 2-rTrans-(4-aminocvclohexvl)aminoV6-f4-n-f2-(2- 
hvdroxvethvleneo xv)ethvl^piperidinvlaminoV9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-(2- 

hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-(l-(2-(2-hydroxyethyleneoxy)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as 
25 described in Example 1, Scheme A, step c. 

Example 100 

2-rrrans-(4-aminocvclohexvttanu 

9-cvclopentvlpurine 
Preparation of 4-A mino-l-(2-N,N-dimethvlaminoethvnpip eridine 
30 Method 1 

Scheme B, step a: 4>Carboxamide-l-(2-N. N-dimethvlaminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-dimethylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-dimethylaminoethyl chloride essentially as described above in 
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Example 38, Scheme B, step a. 

Scheme B. step b: 4-AininO'l"( r 2-N.N-dimethvlaminoethvl)piperidine 
4-Amino-l-(2-N,N-dimethylaminoethyl)piperidine is prepared from 4-carboxamide- 1 -(2-N,N- 
dimethylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
5 Method 2: 

Scheme C. step a: l^-N.N-dimethvlaminoethvlM-piperidone 

1- (2-N,N-dimethylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dimethylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-a-N.N-dime thvlaminoethvn^.Diperidone oxime 

10 l-(2-N,N-dimethylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

dimethylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f2-N.N-dimethvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dimethylaminoethyl)piperidine is prepared from l-(2-N,N- 
15 dimethylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2 -Chloro-6-r4^1-f2>N.N^imethvlaminoethvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-N,N-dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine is 
20 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N- 

dimethylaminoethyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminoV6-r4>(l-f2-N.N- 
dimethvlaminoethvl))piperidinvlamino1-9'Cvclopentvlpurine 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-N,N-dimethylaminoethyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-NJ^- 
dimethylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 101 

30 2-rTrans-(4- aminocvclohexvna^ 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-n-NJ4-dimethvlaminopropvl)piperidine 
Method 1 
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Scheme B, step a: 4~C aifaoxaniide-l>(3>N.N-diniethvlaminopropvnpiDeridine 
4-Carboxanude-l-(3-N;N-dimethylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dimethylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-A mino-l-f3~N,N-dimethvlaminopropvl)piperidine 

4-Amino-l-(3-N,N-dimethylaminopropyl)piperidine is prepared from 4-carboxamide- 1 -(3 -N,N- 
dimethylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 

Scheme C, step a: U3-N.N-dimethvla minopropvlV4-piperidone 
l-(3-N,N-dimethylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dimethylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C t step b: l-fS-N.N-dimethvla minopropvl^-piperidone oxime 

1- (3-N,N-dimethylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dimethylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4-A mino-l-(3-N.N-dimethvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dimethyIaminopropyl)piperidine is prepared from l-(3-N,N- 
dimethylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-r3 -N.N>dimethvlaminopropvn)piperidinvlamino1-9- 
cvclopentylp urine 

2- Chloro-6-[4-(l-(3-N,NKlim^ j s 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dimethylaminopropyl)piperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 

Scheme A. step c: 2-fTr ans-(4-aminocvclohexvnamino1-6-f4>( l-(3-N.N- 
dimethvla minopropvnipiperidinvlaminol'9-cvclopentvlpurine 
2-[Trans-(4-amin(x:yclohexyl)amino]-6-[4Kl-(3-N,N^imethylamm 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

dimethylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 102 
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2-rrrans-(4-aimnocvclohexv^ 

9-cvclopentvlpurine 
Preparation of 4-Amino-l>(4-N.N-dimethvlaminobutvnpiperidine 
Method 1 

5 Scheme B. step a: 4-Carboxamide-l-(4-N.N-diniethvlaminobutvl)piperidine 
4-Carboxamide-l-(4-N,N-dimethylaminobutyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dimethylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r 4-N.N-dimethvlaminobutvnpiperidine 
10 4-Amino-l-(4-N,N-dimethylaminobutyl)piperidine is prepared from 4-carboxanude-l-(4-N,N- 
dimethylaminobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: 1^4-N.N>dimet hvlaminobutvn-4^piperidone 
l-(4-N,N-dimethylaminobutyl)-4-piperidone is prepared from 4-piperidone and 3-N.N- 
15 dimethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(4-N.N- dimethvlaminobutvn^-piperidone oxime 

1- (4-N,N-dimethylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
dimethylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

20 Scheme C. step c: 4-Amino-l-(4-N.N-dimethvlaminobutvnpiperidine 

4-Amino-l-(4-N,N-dimethylaminobutyl)piperidine is prepared from l-(4-N,N- 
dimethylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l-(4-N.N-dimethvlaminobutvl^piperidinvlamino1-9- 
25 cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(4-N,N-dimethylaminobutyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N- 

dimethylaminobutyOpiperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

30 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6>r4-n-(4-N.N- 
dimethvlaminobutvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]«6-[4-( 1 -(4-N,N-dimethylaminobutyl))piperidinylamino]- 
9-cycIopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 
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dimethyIaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 103 

2-rTrans-(4 -aminocvclohexvnamino 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-f5-N.N-dimethvlaminopentvnpiperidine 
Method 1 

Scheme B. step a: 4~Carboxamide-l-(5-N.N-dimethvlaminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-dimethylaminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-dimethylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f5~N.N-dimethvlaminopentvl)piperidine 
4-Amino-l-(5-N,N-dimethylaminopentyl)piperidine is prepared from 4-carboxamide-l-(5-N,N- 
dimethylaminopentyOpiperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 

Scheme C step a: l-f5-N.N-dimethvlaminopentvD-4-piperidone 
l-(5-N,N-dimethylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
dimethylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(5-N.N-dimethvlanunopentvl)-4-piperidone oxime 

1- (5-NJJ-dimethylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dimethylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4>Amino>l"f5-N > N~dimethvlaminopentvnpiperidine 
4-Amino-l-(5-N,N-dimethylaminopentyl)piperidine is prepared from l-(5-N,N- 
dimethylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6-f4-( l-fS-N.N-dimethvlami nopentvl^piperidinvlaminol^ 
cyclopentvlpurine 

2- Chloro-6-[4-( 1 -(5-N,N^methylaimnopentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-H5-N,N- 

dimethyIaminopentyl)piperidine, and triethylamine essentially as described above in Example 1 , 
Scheme A, step b. 
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Scheme A. step c: 2^ITrans>f4-aminocvclohexvnaniino1-6-r4-n-(5-N,N" 

dimethvlaminopentvl^piperidinvlaminol-g-cvclopentvlpurine 

2-[Trans-(4-amnocyclohexyl)a^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
5 dimethylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 104 

2-rrrans-(4-aminocvclohexvnamino^ 

cvclopentvlpurine 
10 Preparation of 4->Amino-l-f2-N,N-diethvlaminoethvnpiperidine 
Method 1 

Scheme B. step a: 4-Caiboxamide-l-»f2-N.N-diethvlaminoethvl)piperidine 
4-Caiboxamide-l-(2-N,N-diethylaminoethyl)piperidine may be prepared from isonipecotamide 
and 2-N,N-diethylaminoethyl chloride essentially as described above in Example 38, Scheme B, 
15 step a. 

Scheme B, step b: 4-Amino-l-f2-N. N-diethvlaminoethvnpiperidine 
4-Amino-l-(2-N > N-diethylaminoethyl)piperidine is prepared from 4-caiboxamide- 1 -(2-N,N- 
diethylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

20 Scheme C step a: l-(2-N.N^iethvlaminoethvO-4-piperidone 

l-(2-N,N-diethylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
diethylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-f2-N.N-diethvlaminoethvn-4-piperidone oxime 

1- (2-NJNl-diethylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 

25 diethylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino>l-(2-N.N-diethvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-diethylaminoethyl)piperidine is prepared from l-(2-N,N- 
<Uethylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
30 C, step c. 

Scheme A, step b: 2- ChIoro-6-r4-( N(2-N,N-diethvlaminoethvn)piperidinvlaminol-9- 
cyclopentylpurine 

2- CMoro-6-[4-(H2-N,NKliethylanu is prepared 
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from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-diethylaminoethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2>fTrans-< r 4-aminocvclohexvnaminol-6-r4-f l-(2-N.N- 
diethvlaminoethvl))piperidinvlaminoV9-cvclopentvlpurine 
5 2-[Trans-(4-amincK:yclohexyl)amm^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 

diethylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 105 

10 2-rrrans-f4-aminocvclohe xvnamino1^ 

cyclopentylpurine 
Preparation of 4- Amino- 1 -( 3-N.N-diethvlaminoDropvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxam ide-l-(3~N.N>diethvlaminopropvnpiperidine 
15 4-Carboxamide-l-(3-N,N-diethylaminopropyl)piperidine may be prepared from 

isonipecotamide and 3-N,N-diethylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(3-N.N-diethvlaminopropvl)piperidine 

4-Amino-l-(3-N,N-diethylaminopropyl)piperidine is prepared from 4-carboxamide- 1 -(3-N.N- 
20 diethylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(3-N,N-diethvlaminopropvl)-4-piperidone 
l-(3-N,N-diethylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
diethylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
25 Scheme C step b: l-f3-N.N-diethvlaminopropylV4-piperidone oxime 

l-(3-N,N-diethylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
diethylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c : 4-Amino>l-r3>N.N-diethvlaminopix)Pvnpiperidine 
30 4-Amino-l-(3-N,N-diethylaminopropyl)piperidine is prepared from l-(3-N,N- 

diethylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-6^4- n~(3-N.N-diethvlaminopropvn)piperidinvlaminoV9- 
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cvclopentvlpurine 

2-CMoro-6-[4^1-(3-N,N-diethylam i s 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

diethylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
5 Scheme A, step b. 

Scheme A, step c: 2-fTrans-(4-aminocvclohexvnamino1-6-f4-ri-f3-N.N~ 
diethvlaminopropyl))piperidinvlamino1>9'Cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-diethylaminopropyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N,N- 

10 diethylaminopropyl))piperidinylamino]-9^yclopentylpurine essentially as described in Example 
1, Scheme A, stepc. 

Example 106 

2-rTrans-f4-aimnocvclohexvna nuno^ 

cvclopentvlpurine 
15 Preparation of 4^Amino-l-( 4>N.N-diethvlaminobutvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l~( r 4-N,N-diethvlaminobutvnpiperidine 
4-Carboxamide-l-(4-N,N-diethylaminobutyl)piperidine may be prepared from isonipecotamide 
and 4-N,N-diethylaminobutyl chloride essentially as described above in Example 38, Scheme B, 
20 step a. 

Scheme B. step b: 4-Amino-l-(4-N.N-diethvlaminobutvl)piperidine 

4-Amino-l-(4-N,N-diethylaminobutyl)piperidine is prepared from 4-carboxamide- 1 -(4-N, N- 
diethylaminobutyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

25 Scheme C step a: l-(4-N.NKiiethvlaminobutvO-4-piperidone 

l-(4-N,N-diethylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 
diethylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-N.N-diethvlaminobutvlV4-piperidone oxime 
l-(4-N,N-diethylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 

30 diethylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(4>N,N-diethvlaminobutvnpiperidine 
4-Amino-l-(4-N,N-diethylaminobutyl)piperidine is prepared from l-(4-N,N- 
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diethylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-Chloro-6-f 4-( l-r4-N.N-diethvlaminobutvn)piDeridinvlamino1-9- 
cvclopentvlpurine 

5 2-Chloro-6-[4-( 1 K4-N,N^iiethylaminobutyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-diethylaminobutyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-r4-a minocvclohexvnamino1-6-r4-(l-(4-N.N- 
diethvlaminobutv n)piperidinvlamino1-9-cvclopentvlpurine 
10 2-[Trans<4-aminocyclohexyl)am^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 

diethylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 107 

15 2-rTrans-(4-amincKvclohexvl^ 

cvclopentvlpurine 
Preparation of 4-Amino-l-( r 5-N,N-diethvlaminopentvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxamide-l-f5-N.N-diethvlaminopentvnpiperidine 
20 4-Carboxamide- 1 -(5-N,N-diethylaminopentyl)piperidine may be prepared from 

isonipecotamide and 5-N,N-diethylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f5-N>N>diethvlaminopentvnpiperidine 
4-Amino-l-(5-N,N-diethylaminopentyl)piperidine is prepared from 4-carboxamide- 1 -(5-N.N- 
25 diethylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(5-N.N-diethvlaminopentvl)-4-piperidone 
l-(5-N,N-diethylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
diethylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
30 Scheme C step b: l-(5-N.N-diethvlaminopentyl)-4-piperidone oxime 

H5-N,N-diethylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
diethylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 
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Scheme C step c: 4-AmincHl-(5-N.NHiiethvlaminopentvllpiperidine 
4-Amino-l-(5-N,N-diethylaminopentyl)piperidine is prepared from l-(5-N,N- 
diethylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

5 Scheme A» step b: 2-Ch loro-6-r4-( Uf5-N.N-diethvlaminopentvnpiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 K5-N,NKUethylaminopentyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-aminchl-(5-N,N- 

diethylaminopentyOpiperidine, and triethylamine essentially as described above in Example 1, 
10 Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminoV644-g^5-N.N- 

diethvlaminopentvl)DiperidinvlaminoV9-cvclopentvlpurine 

2-[Trans^4-aimnocyclohexyl)^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 
15 diethylaminopentyl)piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 108 

2-rrrans-f4-anrino cvclohexvnamm^^ 

cvclopentvlpurine 
20 Preparation of 4-»Amino-l-f2-N.N>dipropvlaminoethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-N.N-dipropvlaminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-dipropylaminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-dipropylaminoethyl chloride essentially as described above in 
25 Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2-N.N-dipropvlaminoethvnpiperidine 
4-Amino-l-(2-N,N-dipropylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
dipropylaminoethyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

30 Scheme C step a: l-(2-N.N-dipropylanunoethvlM-piperidone 

l-(2-N,N-dipropylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dipropylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-f2>N.N-di propylaminoethvlV4>piperidone oxime 
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1- (2-N,NHiipropylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 
dipropylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-N.N-dipropvlaminoethvnpiperidine 
5 4- Amino- 1 -(2-N,N-dipropylaminoethyl)piperidine is prepared from 1 -(2-N,N- 

dipropylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-6-r4- n-(2-N.N-dip^^ 
cyclopentvlpuope 

10 2-ChIoro-6-[4-( 1 K2-N,N-dipropylaminoethyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N- 

dipropylaminoethyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A, step c: 2-rTrans^4- aminocvclohexvnaminol-6-r4-n-(2-N.N- 
15 dipropvlami noethvn)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-aimnocyc^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 

dipropylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

20 Example 109 

2-rTrans-(4-anunocvclohexvn^ 

9-cvclopentvlpurine 
Preparation of 4- Amino-l-G-N.N-dipropvlaminopropvnpiperidine 
Method 1 

25 Scheme B, step a: 4-Car boxamide-l-f3-N.N-dipropvlaminopropvnpiperidine 

4-Carboxamide-l-(3-N,N-dipropylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dipropylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-G-N^N-dipropylaminopropvnpiperidine 
30 4-Amino-l-(3-N,N-dipropylaminopropyl)piperidine is prepared from 4-carboxamide-l-(3-N,N- 
dipropylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 
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Scheme C ste p a: l-(3-N,NKiipropvlaminopropvl)-4-piperidone 

1- (3-N,N-dipropylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dipropylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-N. N^ipropvlaminopropviy4-piperidone oxime 

5 1 -(3-N,N-dipropylaminopropyl)-4-piperidone oxime is prepared from 1 -(3-N,N- 

dipropylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-f3-N.N-dipropvlaminopropvnpiperidine 
4-Amino-l-(3-N,N-dipropylaminopropyl)piperidine is prepared from l-(3-N,N- 
10 dipropylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro-6> f4>(1^3>N.N-dipropvlaminopropvl^piperidinvlamino1>9> 
cvclopentvlpurine 

2- Chlon>-6-[4Kl-(3-N,NKlipropylaminopropyl))piperidinylamino]-9-cyclopen^ is 
15 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dipropylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. stepc: 2-rTrans-r4> aminocvclohexvl)amino1>644-(l-r3-N.N- 
dipropvlaminopro pvn)piperidinvlamino1-9>cvclopentvlpurine 
20 2-[Trans-(4-aminocyclohexyl)anuno]-6-[4-( 1 -(3-N,N-dipropylaminopropyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-N f N- 

dipropylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 110 

25 2-rrrans-(4-aminocvclohexvnam 

9-cvclopentvlpurine 
Preparation of 4- Amino-l-(4-N.N-dipropvlaminobutvl > lpiperidine 
Method 1 

Scheme B. step a : 4-Carboxamide-l-(4-N.N-dipropvlaminobutvl)piperidine 
30 4-Carboxamide- 1 -(4-N,N-dipropylaminobutyl)piperidine may be prepared from 

isonipecotamide and 4-N,N-dipropylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-r 4-N.N-dipropylaminobutvnpiperidine 
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4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared fix)m4-carboxamide-l-(4-N,N- 
dipropylaminobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-^N.N-dipropvlaminobutvn-^DiDeridone 
5 1 -(4-N,N-dipropylaminobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 

dipropylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-N.N HiipropvlaminobutvlM-piperidone oxime 

1- (4-N,N«^ipropylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
dipropylaimnobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

10 above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amina-1^4> N,N-dipropvlaminobutvnp iperidinP. 
4-Amino-l-(4-N,N-dipropylaminobutyl)piperidine is prepared from l-(4-N,N- 
dipropylaminobutyl).4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

15 Scheme A, step b: 2-Chloro>6-r4>(1^4^N. N~diprop vlami nobutvl^piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 K4-N,N-dipropylaminobutyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dicWoro-9-cyclopentylpurine, 4-amino-l-(4-N,N- 

dipropylaminobutyOpiperidine, and triethylamine essentially as described above in Example 1, 
20 Scheme A, step b. 

Scheme A. step c: 24Trans-r 4-aminocvclohexvnamino1-644-(1^4-N 1 N.. 

dipropvlaminobut vn)piperidinylamino1-9-cvclopentvlpurine 

24Trans-(4-aminocyclohexyl)am^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 

25 dipropylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 1 1 1 

2-rrrans-f4-aminocyclohex^^ 

9-cvclopentvlp nrine 
30 Preparation of 4- Amino- 1 -( 5-N.N-dipropylaminnnpentvnpiperidine 
Method 1 

Scheme B, step a: 4^Caiboxainide- l-(5-N.N-dip r opvlaminopentvnpiperidine 
4^boxamide-l-(5-N,N-dipropylaminopentyl)piperidine may be prepared from 
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isonipecotamide and 5-N,N-dipropylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino~l-(5-N.N-dipropylaminnopentvl)Diperidine 
4-Amino-l-(5-N,N-dipropylaminnopentyl)piperidine is prepared from 4-carboxamide- 1 -(5- 
5 N,N-dipropylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C step a: l-(5-N>N^ipropvlaminopentvO-4-piperidone 
l-(5-N,N-dipropylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 
10 dipropylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: M5-N.N-dipropvlaminopentvl)-4-piperidone oxime 

1- (5-N,N-dipropylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dipropylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

15 Scheme C. step c: 4-AminO'l-(5-N.N-dipropvlaminnopentvl)piperidine 

4-Amino-l-(5-N,N-dipropylaminnopentyl)piperidine is prepared from l-(5-N,N- 
dipropylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. ste p b: 2-Chloro-6-f4-(l-( > 5-N.N-dipropvlaminopentvn > jpiperidinvlaminol-9- 
20 cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N,N-dipropylaimno is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dipropylaminnopentyl)piperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 
25 Scheme A. step c: 2-fTrans-f4-aminocvclohexvnamino1-6-r4-(l-(5-N,N- 
dipropvlaminopentvn)piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans^4-aminocyclohexyl)amino]^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 

dipropylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
30 Example 1, Scheme A, step c. 

Example 112 

2-rrrans^4-anunocvclohexvnan ^ 

cvclopentvlpurine 
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Preparation of 4 - Amino- 1 -(2-N,N-dibutvlanunoethvl)piperidine 
Method 1 

Scheme B. step a: 4>Carbox amide-l-(2>N.N-dibutvlaniinoethvnpiperidine 
4-Cart>oxamide-lK2-N,N^ibutylaminoethyl)piperidine may be prepared from isonipecotamide 
5 and 2-N,N-dibutylaminoethyl chloride essentially as described above in Example 38, Scheme B, 
step a. 

Scheme B. step b: 4- Amino- l-(2-N.N-dibutvlaminoethvnpiperidine 
4-Amino-l-(2-N t N-dibutylaminoethyl)piperidine is prepared from 4-carboxamide- 1 -(2-N,N- 
dibutylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C step a: l-f2-N.N-dibutvlaminoethvn^niperidon ft 

1- (2-N,N-dibutylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dibutylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-N.N-dibutvlaminoethvn-4-piperidone oxime 

15 l-(2-N,N-dibutylaminoethylH-piperidone oxime is prepared from l-(2-N,N- 

dibutylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c : 4-Amino-l-r2-N.N-dibutvlaminoethvl)piperidine 
4-Amino-l-(2-N,N-dibutylaminoethyl)piperidine is prepared from l-(2-N,N- 
20 dibutylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-644- g-(2-N.N-dihuW^ 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 ^2-N,N<libutylaminoethyl))piperidinylamino)-9-cyclopentylpurine is prepared 
25 from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-N,N-dibutylarninoethyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-f4>n-(2-N.N- 
dibutvlaminoet hvn)piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6^^ 
30 cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(2-N,N- 

dibutylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 
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Example 113 

2-rTi^s-(4-amincK:vclohexvna^ 

9-cvclopentYlpurine 
Preparation of 4- Amino- 1 -( 3-N.N-dibutvlaminopropvDpiperidine 
5 Method 1 

Scheme B, step a: 4-Caifaoxamide-l-f3>N.N-dibutvlaminopropvl)piperidine 
4-Carboxamide-l-(3-N t N*dibutylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dibutylaminopropyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
10 Scheme B. step b: 4-Amino-l-f3-N.N> dibutvlaminopropvnpiperidine 

4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from 4-carboxamide- 1 -(3-N.N- 
dibutylaminopropyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(3-N»N-dibutvlaminopropyl)-4-piperidone 
15 l-(3-N,N-dibutylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 

dibutylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(3-N.N-dibutvlaminopropvn-4-piperidone oxime 

1- (3-N,N-dibutylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

20 above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(3-N,N-dibutvlaminopropvl)piperidine 
4-Amino-l-(3-N,N-dibutylaminopropyl)piperidine is prepared from l-(3-N,N- 
dibutylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

25 Scheme A. step b: 2-Chloro-6-f4>(l-(3-N.N^ibutvlaminopropvn)piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(3-N,N-dibutylarm^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dibutylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
30 Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4-(l-f3-N.N- 

dibutvlaminopropvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-anunocyclohexyl)amino]^ 
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9-cyclopentylpurine is prepared from 2-chloro-6-[4-( 1 -(3-N,N- 
dibutylaminopropyl))piperidinylamino]-.9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 1 14 

5 2-rTrans-(4-anuncK:vclohe^ 

cyclopentvlpurine 
Preparation of 4>Amino-l-(4-N.N-dibutvlaminobutvnpiperidine 
Method 1 

Scheme B. step a : 4-Carboxamide-l-( r 4-N > N-dibutvlaminobutvnpiperidine 
10 4-Carboxamide- 1 -(4-N,N-dibutylaminobutyl)piperidine may be prepared from isonipecotamide 
and 4-N,N-dibutylaminobutyl chloride essentially as described above in Example 38, Scheme 

B, step a. 

Scheme B. step b: 4-Amino-l-f4-N.N-dibutvlaminobutvnDiDeridine 
4~Amino-l-(4-N,N-dibutylaininobutyl)piperidine is prepared from 4-carboxamide-l-(4-N,N- 
15 dibutylaminobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2; 

Scheme C. step a: l-<4-N.N-di butvlaminobutvn^-piperidone 
l-(4-N,N-dibutylaminobutyl)-4-piperidone is prepared from 4-piperidone and4-N,N- 
dibutylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
20 Scheme C step b: l-(4rN.N-dibutvlaminobutvlV4-piperidone oxime 

l-(4-N,N-dibutylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
dibutylaminobutyl)-4~piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4>Amino-l-f4~N.N>dibutvlaminobutvnDiDeridine 
25 4-Amino-l-(4-N,N-dibutylaminobutyl)piperidine is prepared from l-(4-N,N- 

dibutylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 

C, step c. 

Scheme A, step b: 2-Chloro-6-f4- g-f4-N.N-dibu 
cyclopentvlpurine 

30 2-Chloro-6-[4-( l-(4-N,N-dibutylaminobutyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-dibutyljaminobutyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-f4-n>f4-N.N> 
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dibutvlaminobutvDpiperidinvlaminol-9^vclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-dibutylaminobutyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 

dibutylaminobutyl)piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
5 1, Scheme A, stepc. 

Example 115 

24Trans-(4-armn ocvclohexvnam 

cvclopentvlpurine 
Pre paration of 4> Amino- l-f5-N.N'dibutvlaminopentvl)piDeridine 
10 Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-N.N-dibutvlaminopentvnpiperidine 
4-Carboxamide-l-(5-N,N-dibutylaminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-dibutylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
15 Scheme B. step b: 4-Amino-l-(5>N < N"dibutvlaminopentvl)piperidine 

4-Amino-l-(5-N t N-dibutylaminopentyl)piperidine is prepared from 4-carboxamide- 1 -(5-N,N- 
dibutylaminopentyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(5-N.N"dibutvlaminopentvl)-4-piperidone 
20 1 -(5-N,N-dibutylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N,N- 

dibutylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(5-N.N-dibutvlaimnopentvl)-4-piperidone oxime 

1- (5-N,N-dibutylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 

25 above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(5-N.N-dibutvlaminopentvnpiperidine 
4-Amino-l-(5-N,N-dibutylaminopentyl)piperidine is prepared from l-(5-N,N- 
dibutylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

30 Scheme A. step b: 2-Chloro-6-r4-( l>f5-N.N-dibutvlaminopentvn)piDeridinvlaminoV9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(5-N,N-dibutylaminopentyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 
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dibutylaminopentyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A, step c: 2^rTrans-( 4-aminocvclQhexvnaminol.6^4-(l-(5-N.N- 
dibutvlaminope ntvl))piperidinvlaminQl>9-cvclopenty1p nrinft 
5 2-[Trans-(4-aimnocyclohexyl)^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 

dibutylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 116 

10 2-rTrans-(4-amin(KYc^^ 

9-cvclopentvlp urine 
Preparation of 4>A mino^l^2-N.N-dibenzvlaminoethvnp ipendiTift 
Method 1 

Scheme B, step a: 4-Carboxamide- l-(2-N.N-dihenzvlaminoethvnpiDeridine 
1 5 4-Carboxamide- 1 -(2-N,N-dibenzylaminoethyl)piperidine may be prepared from 

isonipecotamide and 2-N,N-dibenzylaminoethyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-r 2-N.N-dibenzvlaminoethvn P iperidine 

4-Amino-l-(2-N,N-dibenzylaminoethyl)piperidine is prepared from 4-carboxamide-l-(2-N,N- 
20 dibenzylaminoethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: !-(2~N.N>d ibenzvlaminoethvlV4-pip eriHr ) nft 
l-(2-N,N-dibenzylaminoethyl)-4-piperidone is prepared from 4-piperidone and 2-N,N- 
dibenzylaminoethyl chloride essentially as described above in Example 38, Scheme C, step a. 
25 Scheme C step b: l-(2- N.N-dibenzvlaminoethyl)>4-pi P eridone oximft 

l-(2-N,N-dibenzylaminoethyl)-4-piperidone oxime is prepared from l-(2-N,N- 
dibenzylaminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l>(2- N.N>dibenzv1aminoethvnpip eridinft 
30 4-Amino-l-.(2-N,N-dibenzylaminoethyl)piperidine is prepared from l-(2-N,N- 

dibenzylaminoethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A, step b: 2-Chloro-6-r4-a-(2-N.N-dite^ 
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cvclopentvlpurine 

2-Chloro-6-[4-( 1 K2-N,N-dibenzylaminoethyl))piperidinylanM^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-N,N- 

dibenzylaminoethyl)piperidine, and triethylamine essentially as described above in Example 1, 
5 Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4>aminocvclohexvnaminol-6-r4-f l-(2-N>N- 

dibenzvlaminoethvn)piperidinvlamino]-9-cvclopentvlpurine 

2-[Trans-(4-aimnocyclohexyl)aim 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-N,N- 
10 dibenzylaminoethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 117 

2-rTrans-(4-aminocvclohexvna m 

9-cvclopentvlpurine 
15 Preparation of 4- Amino- 1 -(3-N.N-dibenzvlaminopropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxamide -l-(3-N.N-dibenzvlaminopropvnDiperidine 
4-Carboxamide-l-(3-N,N-dibenzylaminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-dibenzylaminopropyl chloride essentially as described above in 
20 Example 38, Scheme B, step a. 

Scheme B. ste p b: 4-Amino-l-(3-N.N-dibenzvlaminopropvl)piperidine 

4-Amino-l-(3-N,N-dibenzylaminopropyl)piperidine is prepared from 4-carboxamide- 1 -(3-N,N- 
dibenzylaminopropyOpiperidine essentially as described above in Example 38, Scheme B, step 
b. 

25 Method 2: 

Scheme C step a: l-(3-N,NKiibenzvlaminopropvlV4-piperidone 
l-(3-N,N-dibenzylaminopropyl)-4-piperidone is prepared from 4-piperidone and 3-N,N- 
dibenzylaminopropyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C ste p b: l-(3-N.N-dibenzvlaminopropvl)-4-piperidone oxime 

30 l-(3-N,N-dibenzylaminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 

dibenzylaminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c : 4-Amino-l>f3-N.N«dibenzvlaminopropvnpiperidine 
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4-Amino-l-(3-N,N-dibenzylaminopropyl)piperidine is prepared from l-(3-N,N- 
dibenzylaminopropyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: l-Chloro-e-f^fl-fS-N.N-dibenzvlaminopropvD^piperidinvlaminoVg- 
5 cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(3<N,N-dibenzylaminopropyl))piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N- 

dibenzylaminopropyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

10 Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-n-(3>N < N- 
dibenzvlaminopropvn)piperidinvlaminoV9-cvclopentvlpurine 
2-rTrans-(4-aminocyclohexyl)amino]^^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l^(3-N,N- 

dibenzylaminopropyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
1 5 Example 1 , Scheme A, step c. 

Example 118 

2-rri^s-(4-amincx:vclohexvn^ 

9-cvclopentvlpurine 
Preparation of 4-Amino-l-(4-N.N>dibenzvlaminobutvDpiperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l>f4-N.N-dibenzvlaminobutvnpiperidine 
4-Carboxamide-l-(4-N,N-dibenzylaminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-dibenzylaminobutyl chloride essentially as described above in 
Example 38, Scheme B, step a. 
25 Scheme B. step b: 4-AminO'l-f4-N.N'dibenzvlaminobutvl)piperidine 

4-Ajnino-l-(4^N,N-dibenzylaminobutyl)piperidine is prepared from 4-carboxamide- 1 -(4-N,N- 
dibenzylaminobutyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-f4-N^dibenzvlaminobutvl)-4-piperidone 
30 1 -(4-N,N-dibenzylanunobutyl)-4-piperidone is prepared from 4-piperidone and 4-N,N- 

dibenzylaminobutyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(4-N.N-dibenzvlanrinobutY0-4-piperidone oxime 
l-(4-N,N-dibenzylaminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
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dibenzylaminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(4-N.N-dibenzvlaminobutvl)piperidine 
4-Amino-l-(4-N,N-dibenzylaminobutyl)piperidine is prepared from l-(4-N,N- 
5 dibenzylaminobutyl)-4-piperidone oxime essentially as described above in Example 38, Scheme 
C, step c. 

Scheme A. step b: 2-CMoro-6-r4-n-(4-N.N-diben 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(4-N,N-dibenzylaminobutyl))piperidinylamino]-9-cyclopentylpurine is 
1 0 prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(4-N,N- 

dibenzylaminobutyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-f4-(1^4-N.N> 
dibenzvlaminobut vn)piperidinvlaminoV9-cvclopentvlpurine 
1 5 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-dibenzylaminobutyl))piperidinylamino]- 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(4-N,N- 
dibenzylaminobutyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 1 19 

20 24Trans-(4- aminocvclohexvnanu 

9-cvclopentvlpurine 
Preparation of 4- Amino- l-(5-N.N-dibenzvlaminopentvOpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f5-N < N>dibenzvlaminopentvl)piperidine 
25 4-Carboxamide- 1 -(5-N,N-dibenzylaminopentyl)piperidine may be prepared from 

isonipecotamide and 5-N,N-dibenzylaminopentyl chloride essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(5-N.N-dibenzvlaminopentvl > >piperidine 
4-Amino-l-(5-NJ^-dibenzylaminopentyl)piperidine is prepared from 4-carboxamide-l-(5-N,N- 
30 dibenzylaminopentyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 

Scheme C step a: l-fS-N.N-dibenzvlaminopentvlM-piperidone 
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l-(5-N,N-dibenzylaminopentyl)-4-piperidone is prepared from 4-piperidone and 5-N.N- 
dibenzylaminopentyl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C, step b: l-f5-N.N-dibenzv1 aminopentvn^pip eridone oxime 

1- (5-N,N-dibenzylaminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
dibenzylaminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C, step c: 4-Amino-l>r5-N.N- dibenzvlaminopentvnDiperidine 
4-Amino-l-(5-N,N-dibenzylaminopentyl)piperidine is prepared from l-(5-N,N- 
dibenzylaminopentyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, stepb: 2-Chloro-6-f4-n-(5-N N -dibenzvlamino D entvl^piperidinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(5-N,N-dibenzylam^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N- 

dibenzylaminopentyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminn cvclohexvnamino1-6-r4^1-r.^N 1 M- 

dibenzvlaminopentvl^ piperidinvlaminol-9-cvclopentvlpurine 

2 -[Trans-(4-amjnocyclohexyl)a^^ 

9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N- 

dibenzylaminopentyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 120 

2-fTrans-( , 4-amin ocvclohexYnaminol-6-f4-( 1 -(2-N.N-di-(2- 
phenylethvlene)amino ethvn)piperidinvlamino1>9-cvclopentylp urinft 
Preparation of 4- Amino- 1 -^N.N>di-r2>ph envlethvlene^minoethvnpiperidin e 
Method 1 

Scheme B, step a: 4-Carboxamide-1^2-N M> d i>f2^henvlethvlene)aminoethvn P iperidine 
4-Carboxamide-l-(2.N,N-di-(2-phenylethylene)aminoethyl)piperidm may be prepared from 
isonipecotamide and 2-N,N-di.(2-phenylethyleneamino)ethyl chloride essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B, step b: 4-Amin(>M2-N.N-di-^ 

4-Amino-l-(2.N,N-di-(2-phenylethylene)aminoethyl)piperidine is prepared from 4- 
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caiboxaimde-l-(2-N,N-di-(2-phenyte essentially as described 

above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(2-N.N-di-( f 2-phenvlethvlene)aminoethvn-4-piperidone 
5 l-(2-N^-di-(2-phenylethylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(2-phenylethyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C. step b: l-(2-N.N-di>f2-phenvlethvlene)aminoethvl)-4-DiDeridone oxime 

1- (2-N,N-di-(2-phenylethylene)aminoethyl)-4-piperidone oxime is prepared from l-(2-N,N-di- 
10 (2-phenylethylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 
Scheme C stepc: 4-Amino-l-(2-N.NKK-(2^ 

4-Amino-l-(2-N,N-di-(2-phenylethylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
(2-phenylethylene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
15 38, Scheme C, step c. 

Scheme A. step b: 2-Chl oro-6^r4^1-(2-N.N-di-r2- 
phenvlethvlene)amin oethvn)piperidinvlamino1-9^vclopentvlpurine 

2- ChlorcK6-[4-(K2-N,N-di-(2-phenylethylene)aminoe%l))piperidinylamino 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(2- 

20 phenylethylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrrans-( r 4-aminocvclohexvnamino1-6-r4-(l>(2-N.N-dW2- 
phenvlethvlene)aminoethvn)piperidinvlamino1-9-cvclopentvlpurine 
2-[Ti^s-(4-aminocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(2- 
25 phenylethylene)aminc«thyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(l-(2-N,NKiH2-phenylethylene)aminre^ 
essentially as described in Example 1, Scheme A, step c. 

Example 121 

2-rTrans-( f 4-aminocvclohexvnamino1-6>r4>( 1 -f3-N.N-di-f2- 
30 phenvlethvlene)aminopr opvn)piperidinvlaminol>9-cvclopentvlpurine 
Preparation of 4-Amino- 1 -( r 3-N. N-di>(2-phenvlethvlene^aminoproPvnpip eridine 
Method 1 

Scheme B. step a: 4>Carboxami de-l-f3-N.N-di-f2-phenvlethvlene)aminopropvnpiperidine 
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^Carboxaimde-HS-RN may be prepared from 

isonipecotamide and 3-N,N-dH2-phenylethyleneamino)propyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-f3>N.N> di>(2-Dhenvlethvlene)aminoDropvn P ip eridinft 
4-Amino-l-(3-N,N-di-(2-phenylethylene)aminopropyl)piperidine is prepared from 4- 
carboxamide-l-(3-N,N-di-(2-phenylethylene)aminopropyl)piperidin^ essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: 1^3- N.NKli-f2-phenvlethvlene^aminopropvn-4-piperidone 
l-(3-NJ^-di-(2-phenylethylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 3- 
N,N-di-(2~phenylethyleneamino)propyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C, step b: l-f3-N 1 N-di^2-phenvlethvlene)aminopropvn ^ pineridon ft oxime. 

1- (3-N,N-di-(2-phenylethylene)aminopropyl)-4-.piperidone oxime is prepared from l-(3-N,N-di- 
(2-phenylethylene)aminopropyl)^.piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C, step c: 4>Amino-l-f3>N.N~di .f2>phenvlethvlene)aminopropvnpiperidine 
4-Amino-l-(3-N,N-di-(2-phenylethylene)aminopropyl)piperidine is prepared from l-(3-N,N-di- 
(2-phenylethylene)aminopropyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2>Chloro-6-f4^1-r3^N.N-di-f2- 
phenvlethvlene>aminop ropvnipiperidinvlamino1-9--cvclopentylp urinft 

2- Chloro-6-[4-(l-(3-N,N-di-(2-phenylethylene)aminopropyl))piperidinylanu 
cyclopentylpurine is prepared from 2,6^dichloro-9-cyclopentylpurine, 4-amino-H3-N,N-di-(2- 
phenylethylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A, step c: 2-I Trans>f4-aminocvclohexvnaminol-6-r4-f l-f3-N.N>di~(2- 
phenvlethvlene)aminop ropvl^piperidinvlaminol-9-cvclopentylp nrinft 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(2- 

phenylethylene)aminopropyl))piperidinylamino]-9>cyclopentylpurine is prepared from 2-chloro- 

6-[4-( 1 -(3-N,N-di-(2-phenylethyte^ 

essentially as described in Example 1, Scheme A, step c. 

Example 122 
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2-rTrans^4-aminocvclohexvnamino1>6-r4-( 1 -(4-N.N-di-( 2- 
phenvlethvl eneteminobutvl^piperidinvlaminol^^ 
Preparation of 4- Amino-l-r4-N.N-di-f2-phenvlethvlene)aminobutvl)piperidine 
Method 1 

5 Scheme B. step a: 4-Cai boxamide-1^4>N.N-di-(2>phenvlethvlene)aminobutvnpiperidine 
4-Carboxamide-l-(4-N^N-di-<2-phenylethylene)aminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,NKU-(2-phenylethyleneamino)butyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-An^o-l-(4 -N.N>di^2-phenvlethvlene)aminobutvnpiperidine 
1 0 4- Amino- 1 -(4-N > N-di-(2-phenylethylene)aminobutyl)piperidine is prepared from 4- 

carboxamide-l-(4-N,N-di-(2-phenylethylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-f4-N.N>di- f2>phenvlethvlene)aminobutvl)-4-piperidone 
1 5 1 -(4-NJ^-di-(2-phenylethylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 4- 
N,N-di-(2-phenylethyleneamino)butyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C step b: l-( f 4-N.N>d i>(2-phenvlethvlene)aminobutvn-4-piperidone oxime 

1- (4-N,N-di-(2-phenylethylene)aminobutyl)-4-piperidone oxime is prepared from l-(4-N,N-di- 
20 (2-phenylethylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Ami no-l-( r 4-N.N>di-f2-phenvlethvlene)aminobutvnpiperidine 
4-Amino-l-(4-NJNl-di-(2-phenylethylene)aminobutyl)piperidine is prepared from l-(4-N,N-di- 
(2-phenylethylene)aminobutyl)-4-piperidone oxime essentially as described above in Example 
25 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-F4-f l-(4>N.N-di>(2> 
phenvlethvlene)aminobutvn)piperidinvlaminoV9'Cvclopentvlpurine 

2- CWoro-6-[4-( 1 -(4-N,N-di-(2-pheny 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-anuno- H4-N,N-di-(2- 
30 phenylethylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2>rTrans-(4-ami nocvclohexyl)amino1-6-r4~(l -T4-N.N>dW2- 
phenvlethvlene)aminobutvl^pip eridinvlamino1.9>cvclopentvlpurine 
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2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(4-N,N-di-(2- 

phenylethylene)aminobutyl))piperidinylamino]-9-cyclopentylpuM is prepared from 2-chloro- 

6-[4-(l-(4-N,N-dH2-phenylethylene)aminob^ 

essentially as described in Example 1, Scheme A, step c. 

Example 123 

2-rrrans-(4-aminocvclohexvl) 

piperidinvlaminol-9-cvclopentvlpurine 
Preparation of 4-Amino- l-(5>N.N-di>r2>phenvlethvlene)aminopentvnDiperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(5- N.N-di-(2-phenvlethvlene^aminopentvnp iperidine 
4-Carboxamide-lK5-N,N^i-(2-phenylethylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(2-phenylethyleneamino)pentyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Ami no-1^5-N.N-di-(2-phenvlethvlene)aminopentvnpip eridine 
4-Amino- l-(5-N,N-di-(2-phenylethylene)aminopentyl)piperidine is prepared from 4- 
carboxamide-l-(5-N^-di-(2-phenylethylene)aminopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-( r 5-N.N-di-f2-phenvlethvlene)aminopentvn-4-piperidone 
l-(5-N,N-di-(2-phenylethylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 5- 
N,N-di-(2-phenylethyleneamino)pentyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C step b: l-fS-N.N-di-(2-p henvlethvlene)aminopentvn-4-piperidone oxime 

1- (5-N,N-di-(2-phenylethylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N-di- 
(2-phenylethylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C steoc: 4-Amino- l>r5-N.N- di-(2-phenv1ethvlene)amino P entvnpip eridine 
4-Amino- l-(5-N,N-di-(2-phenylethylene)aminopentyl)piperidine is prepared from l-(5-N,N-di- 
(2-phenylethylene)aminopentyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chlo ro-6-f4-( l-(5-N.N-di-r2-phenvlethvlene^minopentvnv 
piperidinvlaminol-9-cvclopentylpurine 

2- Chloro-6-[4-(l-(5-N,N-di-(2-phenylethylene)aminopentyl))-piperidinylamino]-9- 
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cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(2- 
phenylethylene)aminopentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2>rTi^s-(4-aminocvclohexvnaminol-6-f4-n>(5-N.NKii-(2- 
5 phenvlethvlene)aminopentvnVpiperidinvIamino1-9-cvclopentvlDurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-.( 1 -(5-N,N-di-(2-phenylethylene)aminopentyl))- 
piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(5-N,N-di-(2- 
phenyle%lene)aminopentyl))-piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

10 Example 124 

2-rTrans-(4>am incx:vclohexvnaminol^f4-n-(2-N.N--di>f3> 
phenvlpropylene)aminoethvnipip eridinvlaminoV9--cvclopentvlp urine 
Preparation of 4-Amino- l-r2-N.N> di^3^Dhenvlpropvlenekminoethvnpiperidine 
Method 1 

15 Scheme B, step a: 4>Caiboxamide-l-(2 -N.NKli>(3-phenvlpropvlene)aminoethvnpiperidine 
4-Carboxamide-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(3-phenylpropyleneamino)ethyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino- l-( r 2-N .N>di-(3.phenvl P ropvlenelaminoethvnDiperidine 
20 4-Amino- 1 -(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine is prepared from 4- 

carboxamide-l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-(2-N.N-d i-G-phenvlpropvlene^aminoethvn-4-piperidone 
25 1 -(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(3-phenylpropyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C step b: l-( r 2-N.N-d i-f3-phenvlpropvlene)aminoethvlV4-piperidone oxime 
l-(2-N,N-di-(3-phenylpropylene)aminoethyl)-4-piperidone oxime is prepared from l-(2-N,N-di- 
30 (3-phenylpropylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino- l-(2 -N>N-di-r3-phenvlpropv1ene)aminoethvnDiDeridine 
4-Amino- l-(2-N,N-di-(3-phenylpropylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
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(3-phenylpropylene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A« step b: 2-Chloro-6-f4-( l-(2-N.N-di-(3- 

phenvlpropvlene)aminoethvl^piperidinvlamino1-9-cvclopentvlpurine 

2-Chloro-6-[4-(l-(2-N,N-di-(3-phenylpropyte^ 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(3- 
phenylpropylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans>(4-aminocvclohexvnaminol-6-r4-(l>(2>N>N-di-(3- 
phenvlpropvlene)aminoethvn)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-amincK:yclohexyl)amino]-6-[4-(l-(2-N,N--di-(3- 

phenylpropylene)aminoethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6-[4-(l-(2-N,NKlH3-phenylpropylene)ami^ 

essentially as described in Example 1, Scheme A, step c. 

Example 125 

2-rTrans>(4~aminocvclo hexvnamino1-6^4>(l-(3-N.N>dU3- 
phenvlpropvlene)aminopropvn)piperidinvlaminoV9-cvclopentvlpurine 
Preparatio n of 4- Amino- l-f3-N.N-di~f3-phenvlpropvlenekminopropvl)piperidine 
Method 1 

Scheme B , step a: 4-Carboxamide-l-f3--N.N-di'(3-phenvlpropvlene)aminopropvl)piperidine 
4-Carboxamide-l<3-N,N-dH3-phenylpropylene)aminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-di-(3-phenylpropyleneamino)propyl chloride essentially as 
described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4- Amino-l-(3-N < N-di-( r 3>ohenvlpropvlene)aminopropvnpiperidine 
4-Amino-l-(3-N,N-di-(3-phenylpropylene)aminopropyl)piperidine is prepared from 4- 
carboxamide-l-(3-N,N-di-(3-phenylpropylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: l-n-N.N-di-G-phenvlpropvlene^aminopropvl^piperidone 
H3-N,N"di-(3-phenylpropylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 

3- N,N-di-(3-phenylpropyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Scheme C step b: l'f3 -N,N-di-f3-phenvlpropvlene)aminopropyl)-4-piperidone oxime 
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1- (3-N,N-di-(3-phenylpropylene)aminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
di-(3-phenylpropyIene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino-l-( r 3-N.N-di-f3-phenvlpropvlene > )aminoDroDvl)Dioeridine 

4-Amino-l-(3-N,N-di-(3-phenylpropylene)aminopropyl)piperidine is prepared from l-(3-N,N- 

di-(3-phenylpropylene)aminopropyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4-(l->f3-N.N-di>(3- 

phenvlpropvlene)aminopropvl)lpiperidinvlamino1-9-cvcloDentvlpurine 

2- Chloro-6-[4-(l-(3-N,N-di-(3-phenylpropylene)an^nopropyl))piperidinylarnino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N-di-(3- 
phenylpropylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-ITrans-( r 4-aminocvclohexvl)amino1-6-r4-(l>(3-N,N-di-f3- 
phenvlpropvlene)aminopropvl))piperidinvlaminol-9>cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(3- 

phenylpropylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
chloro-6-[4-(K3-N,NKliK3-phenylpropylene)aminopropyl))piperidinylamino]-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 126 

2-rTrans-f4-aminocvclohexvnamino1-644>( 1 -(4-N.N-di^3- 
phenvlpropvlene)aminobuWl))piperidinvlamino1-9-cvclopentvlpurine 
Preparatio n of 4"Amino-l>(4-N J^-di-(3-phenvlpropvlene)aminobutvnpiperidine 
Method 1 

Scheme B. step a: 4>Carboxamide-l-f4-N < N-di-(3'phenvlpropylene)aminobutvl)piperidine 
4-Carf3oxanwde-l-(4-N,N-di^3-phenylpropylene)aminobutyl)piperidine may be prepared from 
isonipecotamide and 4-N,N-di-(3-phenylpropyleneamino)butyl chloride essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f4-N.N-di-(3-phenvlpropvlene)aminobutvl)piperidine 
4-Amino-l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine is prepared from 4- 
carboxamide--l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C step a: W4-N.N>di"(3-Dhenvlpropvlene)aminobutvl)>4-piperidone 
l-(4-N,N^i-(3-phenylpropylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 
4-N,N-di-(3~phenylpropyleneamino)butyl chloride essentially as described above in Example 
38, Scheme C, step a. 

Scheme C. step b: l-(4-N>N>di-(3«DhenvlproDvlene)aminobutvl)-4-piperidone oxime 

1- (4-N,N-di-(3-phenylpropylene)aminobutyl)-4-piperidone oxime is prepared from l-(4-N,N- 
di-(3-phenylpropylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Aminchl-(4-N,N~di-(3-phenvlpropvlene)aminobutvDpiperidine 
4>Amino-l-(4-N,N-di-(3-phenylpropylene)aminobutyl)piperidine is prepared from l-(4-N,N-di- 
(3-phenylpropylene)aminobutyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. steob: 2-Chloro^f4-fl-f4-N.N>di-f3> 
phenvlpropvlene)aminobutvn)piperidinvlaminol-»9>cvclopentvlpurine 

2- Chloro-6-[4-(1^4-N,N-diK3-phenylpropylene)aminobutyl))piperidinylamino]-9^ 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(3- 
phenylpropylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvl)amino1^f4-(l-f4-N.N-di-f3- 

phenvlpropvlene)aminobutvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-N,N-di-(3- 

phenylpropylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6-[4-( 1 -(4-N,N-di-(3-phenylpropylene) 

essentially as described in Example 1, Scheme A, step c. 

Example 127 

2-rTrans^aminocvclohexvnamino1-644^1>(5-N,NKli^3- 
phenvlpropvlene)aminopentyl > ))piperidinvlamino1-9"Cvclopentvlpurine 
Preparation of 4- Amin o- 1 -(5-N.N-di-f 3-phenvlpropvlenelaminopentvl)piperidine 
Method 1 

Scheme B, step a: 4-Carboxamide-l-(5-N.N-di-r3-phenvlpropvlene)aminopentvnpiperidine 
4-Carboxamide-l-(5-NJ^-di-(3-phenylpropylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(3-phenylpropyleneamino)pentyl chloride essentially as 
described above in Example 38, Scheme B, step a. 
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Scheme B. ste p b: 4-Amino-l-(5-N.N-di-(3-phenvlpropvlene)aminopentvllDiperidine 

4- Amino-l-(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine is prepared from 4- 
caiboxamide-l-(5-N,N-di-(3-phenylpropylene)ambopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

5 Method 2: 

Scheme C. step a: l-(5~N. N~di-r3-phenvlpropvlene)aminopentvn-4'PiDeridone 
l-(5-N,N-di-(3-phenylpropylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 

5- N,N-di-(3-phenyIpropyleneamino)pentyl chloride essentially as described above in Example 
38, Scheme C, step a. 

10 Scheme C step b: l-(5-N.N-di-G>p henvlpropvlene)aminopentvn-4-piperidone oxime 

1- (5-N,N-di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N- 
di-(3-phenylpropylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-Amino^-f5-N.N>di-r3~p henvlDropvlene)aminop en tvnpiperidine 
1 5 4- Amino- 1 -(5-N,N-di-(3-phenylpropylene)aminopentyl)piperidine is prepared from 1 -(5-N,N- 

di-(3-phenylpropylene)aminopentyl)-4-piperidone oxime essentially as described above in 

Example 38, Scheme C, step c. 

Scheme A. step h: 2-Chloro»6-r4-n»(5-N.N-di-r3- 

phenvlpropvlene) aminopentvn)piperidinvlaminol-9-cvclopentvlpurine 
20 2-Chloro-6-[4-( 1 -(5-N,N-di-(3-phenylpropylene)aminopentyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(3- 

phenylpropylene)aminopentyl)piperidine, and triethylamine essentially as described above in 

Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrrans-(4-aminocvclohexvl)amino1-6'r4>ri-f5-N>N>di-(3- 
25 phenvlprop vlene)aminopentvn)piperidinvlamino1-9~cvclopentvlpurine 

2- [Trans-(4-arninocyclohexyl)amino]-6-[4-( 1 -(5-N,N-di-(3- 

phenylpropylene)aminopentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2- 
chloro-6-[4-(l-(5-N,N-di-(3-phenylpropylene)aminopentyl))piperidinylamino] 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
30 Example 128 

2-rTrans-(4-aminocvclohexvl)amino1-6-r4-( 1 -( 2>N.N-di-(4> 
phenvlbutvlene)aminoethvn)piperidinvlamino1-9-cvclopentvlp urine 
Preparation of 4-A mino~1^2-N.N-di-(4-phenvlbutvlene^aminoethvnpip eridinft 
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Method 1 

Scheme B. step a: 4"Caifeoxamide-l-(2-N.NKii'f4-phenvlbutvlene)aminoethvnpiperidine 
4-Caiboxamide-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine may be prepared from 
isonipecotamide and 2-N,N-di-(4-phenylbutyleneamino)ethyl chloride essentially as described 
5 above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-f2-N.N-di-( f 4-phenvlbutvlene)aminoethvl)piperidine 
4-Amino-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine is prepared fh)m4- 
carboxamide-l-(2-N t N-di-(4-phenylbutylene)aminoethyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 
10 Method 2: 

Scheme C, step a: l-(2-N.N-di- f4-phenvlbutylene)aminoethvn^piperidone 
l-(2-N,N-di-(4-phenylbutylene)aminoethyl)-4-piperidone is prepared from 4-piperidone and 2- 
N,N-di-(4-phenylbutyleneamino)ethyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

15 Scheme C. step b: l-(2> N,N-di-f4-phenvlbutvlene)aminoethvn-4-piperidone oxime 

1- (2-N,N-di-(4-phenylbutylene)aminoethyl)-4-piperidone oxime is prepared from l-(2-N,N-di- 
(4-phenylbutylene)aminoethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(2-N,N-di-( r 4-phenvlbutvlene)aminoethvnpiperidine 
20 4-Amino-l-(2-N,N-di-(4-phenylbutylene)aminoethyl)piperidine is prepared from l-(2-N,N-di- 
(4-phenylbutylene)aminoethyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. step b: 2-Chloro-6-r4>(l-(2-N.N-di~(4- 
phenvlbutvlene > i aminoethvl))piperidinvlaminol-9-cvclopentvlpurine 
25 2-Chloro-6-[4-( 1 ^2-N,N-di-(4-phenylbutylene)aminoethyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-N,N-di-(4- 
phenylbutylene)aminoethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2>rTrans-(4>aminocvclohexvnamino]-6~r4-( r l>(2-N.N>di-(4- 
30 phenvlbutvl ene > laminoethvl))piperidinvlamino1-9K:vclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-N,N-di-(4- 

phenylbutylene)aminoethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
6-[4-(i-(2-N,N-di-(4-phenylbutylene^ 
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essentially as described in Example 1, Scheme A, step c. 

Example 129 

2>rTrans-( r 4-aminocvclohexvnamino1>6-r4-(l-(3-N.N-di-f4- 
Dhenvlbutvlene)aminoproDvl))Diperidinvlamino1-9-cvclopentvlpurine 
5 Preparation of 4- Amino- 1 "(3-N.N-di>(4-Dhenvlbutvlene)aminopropvl)piperidine 
Method 1 

Scheme B. step a: 4-Carboxami de-l-G-N.N^i-f4-DhenvlbuWlenelaminoDropvnpiperidin^ 
4-Carboxamide-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine may be prepared from 
isonipecotamide and 3-N,N-di-(4-phenylbutyleneamino)propyl chloride essentially as described 

10 above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino- l-f3-N.N-di-(4-phenvlbutvlene)aminopropvnpiperidine 
4-Amino-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from 4- 
carboxamide-l-(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

15 Method 2: 

Scheme C step a: l-(3-N.N-d i-(4-phenvlbutvlene)aminopropvn-4-piperidone 
l-(3-N,N-di-(4-phenylbutylene)aminopropyl)-4-piperidone is prepared from 4-piperidone and 
3-N,N-di-(4-phenylbutyleneamino)propyl chloride essentially as described above in Example 
38, Scheme C, step a. 

20 Scheme C step b: l-f3-N,N-di-(4-phenvlbutvlene)aminopropvlM-piperidoneoxime 

l-(3-N,N-di-(4-phenylbutylene)aminopropyl)-4-piperidone oxime is prepared from l-(3-N,N- 
di-(4-phenylbutylene)aminopropyl)-4-piperidone and hydroxylamine hydrochloride essentially 
as described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-f3-N>N-di-f4-phenvlbutvlene)aminopropvnpiperidine 
25 4- Amino- 1 -(3-N,N-di-(4-phenylbutylene)aminopropyl)piperidine is prepared from l-(3-N,N-di- 
(4-phenylbutylene)aminopropyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A> step b: 2-Chloro-6-r4-( l-(3-N.N-di-(4- 
phenvlbutvlene^ aminopropvl))piperidinvlamino1-9-cvclopentvlpurine 
30 2-Chloro-6-[4-(l-(3-N,N^i-(4-phenylbutylene)aminopropyl))piperidinylamino]-9- 

cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-N,N-di-(4- 
phenylbutylene)aminopropyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 
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Scheme A. step c: 2-ITrans-r4-aininocvclohexvl > )ainino1-644-(l-f3-N.N-di>( r 4- 
phenvlbutvlene)aminoDropvl^piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(4- 

phenylbutylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
5 6-[4-(l-(3-N,NKli-(4-phenylbutylene)aim^ 

essentially as described in Example 1, Scheme A, step c. 

Example 130 

2-fTrans-r4^ami nocvclohexvnaminoV6^4-n^4^N>N-di-(4- 
phenvlbutvlene)aminobutvn)piperi dinvlamino1-9-cvclopentvlpurine 
10 Preparation of 4- Amino- 1 -f4~N.N-di^4-phenvlbutylene)aminobutvnpiperidine 
Method 1 

Scheme B, step a: 4>Carboxamide -l-(4-N.N-di-(4-phenvlbutvlene)aminobutvnpiperidine 
4-Carboxamide-lK4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine maybe prepared from 
isonipecotamide and 4-N,N-di-(4-phenylbutyleneamino)butyl chloride essentially as described 

15 above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-f 4>-N.N-di-( r 4-phenvlbutvlene , )aminobutvnpiperidine 
4-Amino-l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine is prepared from 4- 
carboxamide-l-(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

20 Method 2: 

Scheme C step a: l-(4-(Di-f4-phenvlbutvlene)aminobutvD-4-piperidone 
l-(4-(Di-(4-phenylbutylene)aminobutyl)-4-piperidone is prepared from 4-piperidone and 4- 
N,N-di-(4~phenylbutyleneamino)butyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

25 Scheme C. step b: l-r4-fDi-(4-phenvlbutvlene^aminobutvn-4-piperidone oxime 

l-(4-(Di-(4-phenylbutylene)aminobutyl)-4-piperidone oxime is prepared from l-(4-(di-(4- 
phenylbutylene)aminobutyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C step c: 4-Amino-l-(4>N. N-di^4-phenvlbutvlene^aminobutvnDiperidine 
30 4- Amino- 1 -(4-N,N-di-(4-phenylbutylene)aminobutyl)piperidine is prepared from 1 -(4-(di-(4- 
phenylbutylene)aminobutyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-644-n-(4-N.N-rii-(4. 
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phenvlbutvlene)aminobutvn)piperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4^1-(4-N,N-di-(4-phenylbutylene)aminobutyl))piperidinylamino 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-N,N-di-(4- 
phenylbutylene)aminobutyl)piperidine, and triethylamine essentially as described above in 
5 Example 1 , Scheme A, step b. 

Scheme A, step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-(l-f4-N < N-di^4- 

phenvlbutvlene)aminobutvn)piperidinvlamino1-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4-N,N-di-(4- 

phenylbutylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 
10 6-[4-(l-(4-N,N-di-(4-phenylbutylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 131 

2-rTrans-(4-aminocvclohexvnamino1-6-r4-( 1 -(5-N.N-di-(4- 
phenvlbutvlene)aminopentvD)piperidinvlamino1-9-cvclopentvlpurine 
15 Preparation of 4>Amino-l-(5-N.N-di-(4-phenvlbutvlene)aminopentvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(5-N.N-di-f4-phenvlbutvlene)aminopentvl)piperidine 
4-Carboxamide-l-(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine may be prepared from 
isonipecotamide and 5-N,N-di-(4-phenylbutyleneamino)pentyl chloride essentially as described 

20 above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-Amino-l-(5-N.N-di-(4'phenvlbutvlene)aminopentvl)piperidine 
4-Amino-l-(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine is prepared from 4- 
carboxamide-U(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine essentially as described 
above in Example 38, Scheme B, step b. 

25 Method 2: 

Scheme C. step a: l-(5-N.N»di-f4-phenvlbutvlene)aminopentvl)-4-piperidone 
l-(5-N,N-di-(4-phenylbutylene)aminopentyl)-4-piperidone is prepared from 4-piperidone and 5- 
N,N-di-(4-phenylbutyleneamino)pentyl chloride essentially as described above in Example 38, 
Scheme C, step a. 

30 Scheme C step b: l-(5- N,N-di-r4-phenvlbutvlene , laminopentvn-4-piperidone oxime 

l-(5-N,N-di-(4-phenylbutylene)aminopentyl)-4-piperidone oxime is prepared from l-(5-N,N-di- 
(4-phenylbutylene)aminopentyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 
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Scheme C, step c: 4~Amino-l-(S-N.N- di-(4-phenvlbutvlene)aminopentvnpiDeridine 
4-Amino-l-(5-N,N-di-(4-phenylbutylene)aminopentyl)piperidine is prepared from l-(5-NJsf-di- 
(4-phenylbutylene)aminopentyl)-4-piperidone oxime essentially as described above in Example 
38, Scheme C, step c. 

Scheme A. s tep b: 2-Chloro-644-a-(5-N.N-di-r4- 
phenvlbutvlene)aminopentvn)piperidinvla mino1-9-cvclot^ntvlp nrin ft 
2-Chloro-6-[4-( 1 -(5-N,NKli-(4-phenylbutylene)aminopentyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(5-N,N-di-(4- 
phenylbutylene)aminopentyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-r Trans-f4-aminocvclohexvnamino1-6-f4-(l-(S>N.N-di-(4- 
phenvlbutvlene)aminop entvinpiperidinvlaminoV9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N-di-(4- 

phenylbutylene)aminopentyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro- 

6-[4-(l-(5-N,N-dK4-phenylbutylene)^ 

essentially as described in Example 1, Scheme A, step c. 

Example 132 

2-rrrans-(4-aimnocvclohexvnami 

cyclopentvlpurine 
Preparation of 4-Amino -l-(3>tetrahvdrofuranvlmethvnpiperidine 
Method 1 

Scheme B. step a: 4>Car boxamide>l-(3-tetrahvdrofuranvlmethvnpiperidine 
4-Carboxamide-l-(3-tetrahydrofuranylmethyl)piperidine may be prepared from isonipecotamide 
and tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-A mino-1^3-tetrahvdrofuranylmethvnDip eridine 
4-Amino-l-(3-tetrahydrofuranylmethyl)piperidine is prepared from 4-carboxamide-l-(3- 
tetrahydrofuranylmethyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

Scheme C step a: 1^3-Tet rahvdrofuranvlmethvn>4>pip eridonft 
l-(3-Tetrahydrofuranylmethyl)-4-piperidone is prepared from 4-piperidone and 
tetrahydrofurfuryl chloride essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3-Tetrahvdrof uranvlmethyn>4>piperidone oxime 
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1- (3-Tetrahydrofuranylmethyl)-4-piperidone oxime is prepared from l-(3- 
tetrahydrofiiranylmethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C f step b. 

Scheme C stepc: 4-Amino-l-(3-tetrahvdrofuranvlmethvnpiperidine 
4-Amino-l-(3-tetrahydrofuranylmethyl)piperidine is prepared from l-(3- 
tetrahydrofuranylmethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A . step b: 2-Chloro-6-r4-( l-(3-tetrahvdrofuranvnmethvnpiperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(3-tetnihydrofuranyl)methyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3- 
tetrahydrofuranylmethyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans -f4-aminocvclohexvnamino1^r4>f l-(3> 
tetrahvdrofuranvl)methvnpiperidinvlami no1-9^cvclopentvlpurine 
2-[TransK4-aminocyclohexyl)aimno] 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3- 

tetrahydrofuranyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1 , Scheme A, step c. 

Example 133 

2-rTrans-(4-aminoc vc lohex vnamino1-6-r4-r 1 -(2-( 1 -pvrrolidinvnethvn)piperidinvlaminol-9- 

cvclopentvlpurine 
Preparation of 4>Amino-l-(2-(l-pvrrolidinvnethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-(2-n-pvrrolidinvnethvl)piperidine 
4-Carboxamide-l-(2-(l-pyrrolidinyl)ethyl)piperidine may be prepared from isonipecotamide 
and l-(2-chloroethyl)pyrrolidine essentially as described above in Example 38, Scheme B, step 
a. 

Scheme B. step b: 4-Amino-l-(2>n-pvrrolidinvnethvnpiperidine 
4-Amino-l-(2-(l-pyrrolidinyl)ethyl)piperidine is prepared from 4-carboxamide-l-(2-(l- 
pyrrolidinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. s tep a: l-f2>n-Pvrrolidinvnethvn-4-piperidone 
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l-(2-(l-Pyrrolidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)pyrrolidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(2-( l-Pvnolidinvl)ethvlV4-piperidone oxime 

1- (2-(l-Pyrrolidinyl)ethyl)-4-piperidone oxime is prepared from l-(2-(l-pyrrolidinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C step c: 4>Amino-l-(2-(l-pvrrolidinvl>ethvnpiperidine 

4-Amino-l-(2-(l-pyrrolidinyl)ethyl)piperidine is prepared from l-(2-(l-pyirolidinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A, step b: 2-Chloro- 6-r4-( l-r2-n-pvrrolidinvnethvn)oioeridinvlamino1-Q- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-( 1 -pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(l-pyrrolidinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-fTra ns>(4>aminocvclohexvnaminol-6-r4-(l-r2-f 1- 
Pvrrolidinvnethvn)piperidinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-( 1 -pyrrolidinyl)ethyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l- 

pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
20 1 , Scheme A, step c. 

Example 134 

2-|Trans-(4-aminocvcloh^ 

cvclopentvlpurine 
Preparation of 4- Amino-l>f2-(l-piperidinvl)ethvnpiperidine 
25 Method 1 

Scheme B. step ar 4-Carboxamide-l-(2-( l-piperidinvltethynpiperidine 

4-Carboxamide-l-(2-(l-piperidinyl)ethyl)piperidine may be prepared from isonipecotamide and 
l-(2-chloroethyl)piperidine essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: ^Amino-l-te-f 1-piperidinvnethvnpiperidine 
30 4- Amino- 1 -(2-( 1 -piperidinyl)ethyl)piperidine is prepared from 4-carboxamide- 1 -(2-( 1 - 

piperidinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-q-PiperidinvltethvlV4-piperidone 



WO 99/43675 



PCT/US99/03450 



149 

l-(2-(l-Piperidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)piperidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C. step b: l-(2-( l-Piperidinvltethvn-4-piperidone oxime 

1- (2-(l-Piperidinyl)ethylH-piperidone oxime is prepared from l-(2-(l-piperidinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C, step c: 4-Amino-l-(2-( 1- oiperidinvltohvnpjperidine 

4-Amino-l-(2-(l-piperidinyl)ethyl)piperidine is prepared from l-(2-(l-piperidinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2-CMoro-6>r4>(l>(2-(l-piperidinvl)ethvn)piperidinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-( 1 -piperidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dicMoro-9-cyclopentylpurine, 4-amino-l-(2-(l-piperidinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A, step c: 2-fTrans ^4-aminocvclohexvl)aminol-6-r4-ri-r2>ri- 
piperidinvnethvn)piperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino^ 

cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2-(l-piperidinyl)ethyl))piperidinylamino]- 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
20 Example 135 

2-rrrans-(4-aminocvclohexvn ^ 

cvclopentvlpurine 
Preparation of 4-Amino-1^2-f4-morpholinvl)ethvl)piperidine 
Method 1 

25 Scheme B. step a: 4>Carboxamide-l-(244-morpholinvnethvl)piperidine 

4-Carboxamide-l-(2-(4-morpholinyl)ethyl)piperidine may be prepared from isonipecotamide 
and l-(2-chloroethyl)morpholine essentially as described above in Example 38, Scheme B, step 

a. 

Scheme B. step b: 4-Amino-l-(2-f4-morpholinvl)ethvnpiperidine 
30 4-Amino- 1 -(2-(4-morpholinyl)ethyl)piperidine is prepared from 4-carboxamide- 1 -(2-(4- 

morpholinyl)ethyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: l-(2-(4-Moroholinvlkthvn^-piperidone 
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l-(2-(4-Morpholinyl)ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
chloroethyl)morpholine essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(2-(4-Mon)holinvnethvl)-4-piperidone oxime 

1- (2-(4-Morpholinyl)ethyl)-4-piperidone oxime is prepared from l-(2-(4-morpholinyl)ethyl)-4- 
5 piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 

Scheme C, step b. 

Scheme C step c: 4-Amino-l-(2-( 4-mon)holinvnethvnpiperidine 

4-Amino-l-(2-(4-morpholinyl)ethyl)piperidine is prepared from M2-(4-morpholinyl)ethyl)-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
10 Scheme A. step b: 2>Chlor o-6-f4-(l-r2-f4>morDholinvnethvl^piDeridinvlamino1-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-(4-morpholinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(4-morpholinyl)ethyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

15 Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino]-6-r4-f l-(2-(4- 
morpholinvnethvi npiperidinvlamino1>9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)am^ 

cyclopentylpurine di is prepared from 2-chloro-6-[4-(l-(2-(4- 

morpholinyl)ethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
20 1, Scheme A, step c. 

Example 136 

2-ITrans-(4-amincK:vcloh^ 

cvclopentvlpurine 
Preparation of 4-Amino-l-f3-n-piperidinvnpropvnpiperidine 
25 Method 1 

Scheme B. step a: 4>Carboxamide-l-(3-(l>piperidinvnpropvnpiperidine 
4-Carboxamide-l-(3-(l-piperidinyl)propyl)piperidine may be prepared from isonipecotamide 
and l-(3-chloropropyl)piperidine essentially as described above in Example 38, Scheme B, step 
a. 

30 Scheme B. s tep b: 4-Amino-l>(3-n-piperidinvnpropynpiperidine 

4-Amino-l-(3-(l-piperidinyl)propyl)piperidine is prepared from 4-carboxamide- 1 -(3-( 1 - 
piperidinyl)propyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 
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Scheme C step a: l-(3-n-PiperidinvQpropvlV4-piperidone 
1 -(3-( 1 -Piperidinyl)propyl)-4-piperidone is prepared from 4-piperidone and 1 -(3- 
chloropropyl)piperidine essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3-( l-PiperidinvDpropvn-4-piperidone oxime 
5 1 -(3-( 1 -Piperidinyl)propyl)-4-piperidone oxime is prepared from 1 -(3-( l-piperidinyl)propyl)-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4-Amino-l-f3-(l>piperidinvl)propvl)piperidine 

4-Amino-l-(3-(l-piperidinyl)propyl)piperidine is prepared from l-(3-(l-piperidinyl)propyl)-4- 
10 piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chloro-6-r4-a-(3-n'Piperidinvnpropvn)piperidinvlaminoV9- 
cvclopentvlpurine 

2-Chloro-6-[4-( 1 -(3-( 1 -piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-(l-piperidinyl)propyl)piperidine, and 
15 triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2- fTrans>(4-aminocvclohexvnaminoV6-r4-(l-(3-n- 
piperidinvnp ropvl^piperidinvlaminoV9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-( 1 -piperidinyl)propyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3-(l- 
20 piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine essentially as described in Example 
1, Scheme A, step c. 

Example 137 

(R.S V2>rTrans-(4-aminocvclohexvllaminoV6-f4-( 1 -(3-( 1 - 
methvnpiperidinvDmethvn)piperidinvlaminoV9-cvclopentvlpurine 
25 Preparation of (R,S)-4-Amino-l-(3-( l-methvlpiperidinvDmethynpiperidine 
Method 1 

Scheme B. step a : fR.SV4-Carboxamide-l-f3-(l-methvlpiperidinvl)methvnpiperidine 
(R,S)-4-Carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine may be prepared from 
isonipecotamide and (R,S)-3-chloromethyl-l-methylpiperidine essentially as described above in 
30 Example 38, Scheme B, step a. 

Scheme B. step b: fR^S^^Amino-l-fS-d-methvlpiperidinvnmethvDpiperidine 
(R,S)-4-Amino-l-(3-(l-methylpiperidinyl)methyl)piperidine is prepared from (R,S)-4- 
carboxamide-l-(3-(l-methylpiperidinyl)methyl)piperidine essentially as described above in 
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Example 38, Scheme B, step b. 
Method 2: 

Scheme C. step a: rR.SV l-(3-n-Methvl P iDeridinvnmethvn-4-pip eridonft 
(R,S)-l-(3-(l-Methylpiperidinyl)methyl)^4-piperidone is prepared from 4-piperidone and (R,S)- 
3-chloromethyl-l-methylpiperidine essentially as described above in Example 38, Scheme C, 
step a. 

Scheme C, step b: (R,SVl-r3-(MVlethvlpip eridinvnmethvn^-Diperidone oxime, 
(R,S)-l-(3-(l-Methylpiperidinyl)methyl)-4-piperidone oxime is prepared from (R,S)-l-(3-(l- 
methylpiperidinyl)me%l)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C, step c: (R^H-Amino-l^S^Umethvlpiperidin v nmethvnpip eridin^ 
(R,S)^Amino-l-(3-(l-methylpiperidinyl)methyl)piperidine is prepared from (R,S)-l-(3-(l- 
methylpiperidinyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: (R,S)-2-Chloro-6-r4-n-( 3 -( l-methvnp i peridinvnmethvn)piperidinvlaminol- 
9-cYclopentylpurine 

(R,S)-2-Chloro-6-[4-( l-(3-( 1 -methyl)piperidinyl)methyl))piperidinylamino]-9- 
cyclopentylpurine is prepared from 2,6-dicWoro-9-cyclopentylpurine, (R,S)-4-amino-l-(3-(l- 
methylpiperidinyl)methyl)piperidine, and triethylamine essentially as described above in 
Example 1 , Scheme A, step b. 

Scheme A, step c: ( r R. S)-2-rrrans-( r 4~aminocvclohexvnaminol-6-r4-(Kn-f 1- 

methvnpip eridinvnmethvl))piperidinvlaminol-9-cvclopentvlp urinft 

(R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(l- 

methyl)piperidinyl)methyl))piperidinylamino]-9-cyclopentylpurine is prepared from (R,S)-2- 

chloro-6-[4-(l-(3-(l-methyl)piperidinyl)methyl))piperidinylamino]-9-^ 

essentially as described in Example 1, Scheme A, step c. 

Example 138 

Ol < SV2-rrrans-r4-a minocvclohexvnaminol>6>r4-n-(2-n-rU 
methvnpvrrolidinvnethvn)piperidin vlamino1-9>cvclopentvlp urine 
Preparation of (R,SV4- Amino- 1 -f 2-f 3-f 1 -m ethvlpvrrolidinvntethvnp iperidin ft 
Method 1 

Scheme B, step a: (R,SV4-Carboxamide- U2-(3-( r l-Methvlpvrrolidinvn e thvnpiperidine 
(R,S)^Caiboxamide-l-(2-(3-(l-methylpyrrolidinyl)ethyl)piperidine may be prepared from 
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isonipecotamide and (R,S)-3-(2-chloroethyl)-l-methylpyrrolidine essentially as described above 
in Example 38, Scheme B, step a. 

Scheme B. step b: (R.SV4- Amino- 1-(2-(3-( l-methvlpvrrolidinvl))ethvl)piperidine 
(R,S)-4-Amino-lK2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R,S)-4- 
5 carboxamide- 1 -(2-(3-( 1 -methylpyrrolidinyl)ethyl)piperidine essentially as described above in 
Example 38, Scheme B, step b. 
Method 2: 

Scheme C step a: (R.SVl>(2-(3-(l>MethvlDvrrolidinvl)ethvn-4-piDeridone 
(R,S)-l-(2-(3-(l-Methylpyrrolidinyl)ethyl)-4-piperidone is prepared from 4-piperidone and 
10 (R,S)- 3-(2-chloroethyl)- 1 -methylpyrrolidine essentially as described above in Example 38, 
Scheme C, step a. 

Scheme C step b: rR.SV1^2-n-(l- Methvlpvrrolidinvnethvn^piperidone oxime 
(R,S)-l-(2^3-(l-Methylpyrrolidinyl)ethyl)-4-piperidone oxime is prepared from (R,S)-l-(2-(3- 
(l-methylpyiTolidinyl)ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

15 described above in Example 38, Scheme C, step b. 

Scheme C. step c: fR.S)^Amino-l-f2-f3-n-methvlpvrrolidinvn)ethvnpiperidine 
(R,S)^Amino-lK2-(3-(l-methylpyrrolidinyl))ethyl)piperidine is prepared from (R,S)-l-(2-(3- 
(l-methylpyrrolidinyl)ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

20 Scheme A. step b: (R.SV2-Chloro-6-r4>(l-f2-r3-(l- 

methvl)pvrrolidinvl)ethvl^piperidinvlamino1-9>cvclopentvlpurine 
(R,S)-2-CMoro-6-[4-( l-(2-(3^1 -m^ 

cyclopentylpurine is prepared from 2,6-dicWoro-9-cyclopentylpurine, (R,S)-4-amino-l-(2-(3-(l- 
methylpyrrolidinyl))ethyl)piperidine, and triethylamine essentially as described above in 
25 Example 1, Scheme A, step b. 

Scheme A. step c: fR.SV2»fTrans*(4-aminocvclohexvl)aminol-6-r4-f 1 -(2-(3-( 1 - 

methvnpvrrolidinvl)ethvl^piperidinvlamino1-9-cvclopentvlpurine 

(R,S>2-[Trans-(4-anunocyclohexyl)amino]-6-[4-(l-(2-(3-(l- 

methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from (R,S)-2- 
30 chloro-6-[4-( 1 -(2-(3-( 1 -methyl)pyrrolidinyl)ethyl))piperidinylarnino]-9-cyclopentylpurine 
essentially as described in Example 1, Scheme A, step c. 

Example 139 

2-rTrans-f4-aminocvclohexvllaminoV6-f4-( 1-f 2-f l-(4- 
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methvnpiperazinvl>ethvl^piperidinvlarnino1-9-cvclopentvlpurine 
Preparation of 4- Amino-l-f2-n-(4-methvlpiperazinvn)ethvnpiperidine 
Method 1 

Scheme B. step a: 4-Carboxa mide-l-(2-n-(4-methvlpipe^ 
5 4-Carboxamide- 1 -(2-( 1 -(4-methylpiperazinyl))ethyl)piperidine may be prepared from 

isonipecotamide and l-(2-chloroethyl)-4-methylpiperazine essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: 4-Amino-l-(2-n-(4-methvlDipe ra2invn)ethvnpiperidine 
4-Amino-l-(2-(l-(4-methylpiperazinyl))ethyl)piperidine is prepared from 4-carboxamide-l-(2- 
10 (l-(4-methylpiperazinyl))ethyl)piperidine essentially as described above in Example 38, 
Scheme B, step b. 
Method 2: 

Scheme C. step a: 1^2-a-f4-Methvlp iperazinvntethvn-4^ineridone 
l-(2-(l-(4-Methylpiperazinyl))ethyl)-4-piperidone is prepared from 4-piperidone and l-(2- 
15 chloroethyl)-4-methylpiperazine essentially as described above in Example 38, Scheme C, step 
a. 

Scheme C. step b: l-(2-( l-<4- Methvlpiperazinvn)ethvl)-4-piperidone oxime 

1- (2-(l-(4-Methylpiperazinyl))ethyl)-4-piperidone oxime is prepared from l-(2-(l-(4- 
methylpiperazinyl))ethyl)-4-piperidone and hydroxylamine hydrochloride essentially as 

20 described above in Example 38, Scheme C, step b. 

Scheme C, step c: 4-Amino-l-( , 2-(1^4-methvlpiperazinvnkthvnpiperidine 
4-Amino-l-(2-(l-(4-methylpiperazinyl))ethyl)piperidine is prepared from l-(2-(l-(4- 
methylpiperazinyl))ethyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

25 Scheme A, step b: 2-Chloro>6>f4-(l>(2-r i-r4-methvnpiperazinvl^thvn)piperidinvlaminol-9-> 
cvclopentvlpurine 

2- Chloro-6-[4-(l-(2-(l-(4-me^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-(l-(4- 
methylpiperazinyl))ethyl)piperidine, and triethylamine essentially as described above in 

30 Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-r4-aminocvclohexvnamino1-6-r4-(l-(2>n-f4- 

methvnpiperazin vnethvn)piperidinvlamino1-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-( 1 -(4- 
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methyl)piperazinyl)ethyl))piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-(l-(2-(l-(4-methyl)piperazinyl)ethyl))piperidinylamino]-9^yd essentially as 

described in Example 1, Scheme A, step c. 

Example 140 

5 fR.SV24Trans-(4-aminocvclohexvl)aminoV6'r4-n-f2-phenvl-2- 

hvdroxvethvn)piperidinvlamino1-9-cvclopentvlpurine 
Preparation of fR,S)-4-Amino-l-f2-phenvl-2-hvdroxvethvl > lpiperidine 
Method 1 

Scheme B, step a: (R,S)-4-Carboxamide-l-(2-phenvl-2-hvdroxvethvl)piperidine 
1 0 (R,S)-4-Carboxamide- 1 -(2-phenyl-2-hydroxyethyl)piperidine may be prepared from 

isonipecotamide and (R,S)-l-hydroxy-2-chloroethylbenzene essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B. step b: (R.SV4- Amino- l-(2-phenvl-2-hvdroxvethvnpiperidine 
(R,S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-4-carboxamide- 
15 l-(2-phenyl-2-hydroxyethyl)piperidine essentially as described above in Example 38, Scheme 
B, step b. 
Method 2: 

Scheme C. step a: fR,S)-l-(2-Phenvl-2-hvdroxvethvn-4-piperidone 

(R,S)-l-(2-Phenyl-2-hydroxyethyl)-4-piperidone is prepared from 4-piperidone and (R,S)-1- 
20 hydroxy-2-chloroethylbenzene essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: (R,S)-l-(2-Phenvl-2-hvdroxvethvl)-4-piperidone oxime 
(R,S)-H2-Phenyl-2-hydroxye%l)-4-piperidone oxime is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone and hydroxylamine hydrochloride essentially as described above in 
Example 38, Scheme C, step b. 
25 Scheme C. step c: fR.S)-4-Amino-l>f2-phenvl-2-hvdroxvethvl)piperidine 

(R,S)-4-Amino-l-(2-phenyl-2-hydroxyethyl)piperidine is prepared from (R,S)-l-(2-phenyl-2- 
hydroxyethyl)-4-piperidone oxime essentially as described above in Example 38, Scheme C, 
step c. 

Scheme A, step b: fR.SV2-Chloro-6-f4-ri-f2-phenvl-2-hvdroxvethvn)piDeridinvlamino1-9> 
30 cvclopentvlpurine 

(R,S)-2-Chloro-6-[4-(l-(2-phenyI-2-hydroxyethyl^ is 
prepared from 2,6-dichloro-9-cyclopentylpurine, (R,S)-4-amino-l-(2-phenyl-2- 
hydroxyethyl)piperidine, and triethylamine essentially as described above in Example 1, 
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Scheme A, step b. 

Scheme A. step c: nFl.S )-2-rTrans>r4-aminocvclohexvnamino1-6-r4>(l-r2-Dhenvl-2- 

hvdroxvet hvn)Diperidinvlamino1-9>cvclopentvlpurine 

(R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-phenyl-2- 

hydroxyethyl))piperidinylamino]-9-cyclopentylpurine di is prepared from (R,S)-2-chloro-6-[4- 

(l-(2-phenyl-2-hydroxyethyl))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 141 

2-[Trans-(4-aminocvclohexvl^ 

9-cvclopentvlpurine 
Preparation of 4-Amino-(3.4-methvlenedio xvbenzvnpiperidin e 
Method 1 

Scheme B. step a: 4-Carboxamide-1- G.4-methvlenedioxvbenzvl)piperidine 
4-Carboxamide-l-(3,4-methylenedioxybenzyl)piperidine may be prepared from 
isonipecotamide and 5-chloromethyl-l,3-benzodioxole essentially as described above in 
Example 38, Scheme B, step a. 

Scheme B, step b: 4-A mino-( r 3.4-methvlenedioxvbenzvnpip eridine 
4-Amino-(3,4-methylenedioxybenzyl)piperidine is prepared from 4-carboxamide-l-(3,4- 
methylenedioxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Method 2: 

Scheme C step a: l-n. 4-Methvlenedioxv)benzvl-4-piperidone 

l-(3,4-Methylenedioxy)benzyl-4-piperidone is prepared from 4-piperidone and 5-chloromethyl- 
1,3-benzodioxole essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(3 4-MethvlenedioxVlbenzvl-4-piperidone oxime 
l-(3,4-Methylenedioxy)benzyl-4-piperidone oxime is prepared from l-(3,4- 
methylenedioxy)benzyl-4-piperidone and hydroxylamine hydrochloride essentially as described 
above in Example 38, Scheme C, step b. 

Scheme C. step c: 4-A mino-(3.4-methvlenedioxvbenzvnpiperidine 
4-Amino-(3,4-methylenedioxybenzyl)piperidine is prepared from l-(3,4- 
methylenedioxy)benzyl-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A, step b: 2-Chloro-6>r4^1-(3.4- methvlenedioxvbenzvin > lpiperidinvlaminoU9- 
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cvclopentvlpurine 

2-CWoro^-[4^1-(3,4-methylenedioxyte is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-(3,4- 

methylenedioxybenzyl)piperidine, and triethylamine essentially as described above in Example 
5 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans^4-aminocvclohexvnaminoV6-f4-(l-(3.4- 
methvlenedioxvbenzvin)Diperidinvlamino1-9-cvclopentvlpurine 
2-[Trans-(4-aminocyclohexyl)amino]^ 
9-cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(3,4- 

10 methylenedioxybenzyll))piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 

Example 142 

24Trans-(4-aminocvclohexvna m 

cvclopentvlpurine 
15 Preparation of 4-Amino-l-(2-benzimidazolinvnmethvlpiperidine 
Method 1 

Scheme B. step a: 4-Carboxamide-l-f2>benzimidazolinvl)methvbiperidine 
4-Carboxamide-l-(2-benzimidazolinyl)methylpiperidine may be prepared from isonipecotamide 
and 2-(chloromethyl)benzimidazole essentially as described above in Example 38, Scheme B, 
20 step a. 

Scheme B. step b: 4-Amino>U(2-benzimidazolinvnmethvlpiperidine 
4-Amino-l-(2-benzimidazolinyl)methylpiperidine is prepared from 4-carboxamide-l-(2- 
benzimidazolinyl)methylpiperidine essentially as described above in Example 38, Scheme B, 
step b. 

25 Method 2: 

Scheme C. step a: l-(2-Benzimidazolvl)methvl-4-piperidone 
l-(2-Benzinudazolyl)methyl-4-piperidone is prepared from 4-piperidone and 2- 
(chloromethyl)benzimidazole essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(2-Benzimidazolvl)methvl-4-piperidone oxime 

30 l-(2-Benzimidazolyl)methyl-4-piperidone oxime is prepared from l-(2-benzimidazolyl)methyl- 
4~piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C step c: 4-Amino-l>f2-benzimidazolinvl)methvlpiperidine 
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4-Amino-l-(2-benzimidazolinyl)methylpiperidine is prepared from l-(2- 
benzimidazolyl)methyl-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro>6-r4-a-(2-benzinudazolinvnmethvnpipmdinvlamino1-9- 
5 cvclopentvlpurine 

2-Chloro-6-[4-(l-(2-benzimidazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine is 
prepared from 2 t 6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2- 
benzimidazolinyl)methylpiperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, stepb. 
10 Scheme A, step c: 2>rTrans-(4-aminocvclo hexvnaminol-6-f4^1-r2- 
benzimidazolinvnmethvnpiperidinvlaminol-9-cvclopentvlpurine 

2- [Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(2-benzimidazolinyl)methyl)piperidinylamino]-9- 
cyclopentylpurine is prepared from 2-chloro-6-[4-(l-(2- 

benzimidazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as described in 
15 Example 1 , Scheme A, step c. 

Example 143 
2-rTrans-(4-aminocvclohexvnamino1-6-r4-fl>(4"f2- 
methvl)thiazolinvl)methvl)piperidinvlamino1-9-cvclopentvlDurine 
Preparation of 4-Amino-l-f4-(2-methvlthiazolinvl)methvl)piperidine 
20 Method 1 

Scheme B. step a: 4-Carboxamide-l-(4-(2-methvlthiazolinvn > lmethvlpiperidine 
4-Carboxamide-l-(4-(2-methylthiazolinyl))methylpiperidine may be prepared from 
isonipecotamide and 2-methyl-5-(chloromethyl)thiazole essentially as described above in 
Example 38, Scheme B, step a. 
25 Scheme B. step b: 4-Amino-l>f4'(2>methvlthiazolinvnmethvl)piperidine 

4-Amino-l-(4-(2-methylthiazolinyl)methyl)piperidine is prepared from 4-carboxamide- 1 -(4-(2- 
methylthiazolinyl))methylpiperidine essentially as described above in Example 38, Scheme B, 
step b. 
Method 2: 

30 Scheme C st ep a: l-f4-f2>Methvlthiazolinvnmethvn-4>piperidone 

l-(4-(2-Methylthiazolinyl)methyl)-4>piperidone is prepared from 4-piperidone and 2-methyl~5- 
(chloromethyl)thiazole essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l -^-^^Methvlthiazolinvnmethvn^piperidone oxime 
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1- (4-(2-Melhylthiazolinyl)methyl)-4-piperidone oxime is prepared from l-(4-(2- 
methylthiazolinyl)methyl)-4-piperidone and hydroxylamine hydrochloride essentially as 
described above in Example 38, Scheme C, step b. 

Scheme C. stepc: 4-Amino-l>(4-(2-methvlthiazolinvnmethvnpiperidine 
5 4- Amino- 1 -(4-(2-methylthiazolinyl)methyl)piperidine is prepared from 1 -(4-(2- 

methylthiazolinyl)methyl)-4-piperidone oxime essentially as described above in Example 38, 
Scheme C, step c. 

Scheme A. step b: 2-Chloro>6-f4-(l-(4-f2-methvnthiazolinvl)methvnpiperidinvlaminol-9- 
cvclopentvlpurine 

10 2-Chloro-6-[4-( l-(4-(2-methyl)thiazolinyl)methyl)piperi(Unylamino]-9-cyclopentylpurine is 
prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-(2- 
methylthiazolinyl)methyl)piperidine, and triethylamine essentially as described above in 
Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-f4-aminocvclohexvnamino1-6-r4-n-f4-f2- 
15 methvDthiazolinvl)methvl)piperidinvlamino1-9-cvclopentvlpurine 
2 - [Trans-(4-aminocyclohexyl)amino] -6- [4-( 1 -(4-(2- 

methyl)thiazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine is prepared from 2-chloro-6- 
[4-( 1 K4-(2-methyl)thiazolinyl)methyl)piperidinylamino]-9-cyclopentylpurine essentially as 
described in Example 1, Scheme A, step c. 
20 Example 144 

2-rTrans-(4-a minocvclohexvnaminoV 

cvclopentvlpurine 
Preparation of 4-Amino-l-(2-thiophenevl)methvlpiperidine 
Method 1 

25 Scheme B. step a: 4-Carboxamide-l-(2-thiophenevnmethvlpiperidine 

4-Carboxamide-l-(2-thiopheneyl)methylpiperidine may be prepared from isonipecotamide and 

2- (chloromethyl)thiophene essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-Amino-l-(2-thiophenevl)methvlpiperidine 
4-Amino-l-(2-thiopheneyl)methylpiperidine is prepared from 4-carboxamide-l-(2- 

30 thiopheneyl)methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Method 2: 

Scheme C, step a: H2-Thiophenevnmethvl-4-piperidone 
l-(2-Thiopheneyl)methyl-4-piperidone is prepared from 4-piperidone and 2- 
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(chloromethyl)thiophene essentially as described above in Example 38, Scheme C, step a. 
Scheme C step b: l-(2-Thiophenevl)methvl-4-piperidone oxime 

1- (2-Thiopheneyl)methyl-4-piperidone oxime is prepared from l-(2-thiopheneyl)methyl-4- 
piperidone and hydroxylamine hydrochloride essentially as described above in Example 38, 
Scheme C, step b. 

Scheme C. step c: 4-Amino-l-(2-thiophenev0methvlpiperidine 

4-Amino-l-(2-thiopheneyl)methylpiperidine is prepared from l-(2-thiopheneyl)methyl-4- 
piperidone oxime essentially as described above in Example 38, Scheme C, step c. 
Scheme A. step b: 2-Chlor o-6-f4-( l-(2-thiophenevnmethvnDiDeridinvlaminol-9- 
cvclopentvlpurine 

2- Chloro-6-[4-( 1 -(2-thiopheneyl)methyl)piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dicMoro-9-cyclopentylpurine, 4-amino-l-(2-thiopheneyl)methylpiperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-rTrans^4-aminocvclohexvnamino1-6-r4-n-f2- 

thiophenevnmethvnpiper idinvlaminol-9-cvclopentvlpurine 

2-[Trans-(4-aminocyclohexyl)arm 

cyclopentylpurine is prepared from 2.chloro-6-[4-(l-(2«thiopheneyl)methyl)piperidinylamino]- 
9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 

Example 145a 

TranS'2>rTrans 44-aminocvclohexvnaminoV6-r(4-hvdroxv)cvclohexvlaminoV9- 
cvclopentvlpurined dihvdrochloride 
Scheme A . step b: Trans-2-chloro-6-r( r 4-hvdroxv)cvclohexvlamino1-9>cvclopentvlpurine 
Trans-2-chloro-6-[(4-hydroxy)cyclohexylamino]-9^yclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, trans-4-(amino)cyclohexanol, and triethylamine essentially as 
described above in Example 1, Scheme A, step b. 

Scheme A, step c: Trans-2-rtram-(4- aminocvclohexvnaminoV6-r(4-hvdroxv)cvclohexvlaminoV 

9-cvclopentvlpurine dihvdrochloride 

Trans-2-[ti™s-(4-aminocyclohexyl)a^ 

cyclopentylpurine dihydrochloride is prepared from trans-2-chloro-6-[(4- 
hydroxy)cyclohexylamino]-9-cydopentylpurine essentially as described in Example 1, Scheme 
A, step c. 

CIMS (NH 3 )414 (MH + ) 
Rf(min.) = 3.25 
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Example 145b 

Cis-2-rTrans-(4- aminocvcto^ 

dihvdrochloride 

Scheme A. step b: Cis-2>chloro-6-r(4-hvdroxv>cvclohexvlamino1-9-cvclopentvlpurine 
5 Cis-2^hloro-6-[(4-hydit)xy)cyclohexylamino]-9-cyclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, cis-4-(amino)cyclohexanol, and triethylamine essentially as 

described above in Example 1, Scheme A, step b. 

Scheme A, step c: Cis-2-rtrans -(4-aminocvclohexvna^ 

cvclopentvlpurine dihvdrochloride 
10 Cis-2-[trans-(4-aminocyclohexyU 

dihydrochloride is prepared from cis-2-chloro-6-[(4-hydroxy)cyclohexylamino]-9- 

cyclopentylpurine hydrochloride essentially as described in Example 1, Scheme A, step c. 

C1MS (NH 3 )414(MH+) 

Rf(min.) = 3.25 
15 Example 146 

(R,S>2-rTrans-(4-amino cvclohexvna 

cvclopentvlpurine dihvdrochloride 

Scheme A, step b: (R.SV2-Chlo ro-6-IY l-hvdroxvmethvncvclopentvlaminol-9-cvclopentvlpurine 

20 (R,S)-2-Chloro-6-[( l-hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, (R,S)-2-hydroxymethyl- 1-aminocyclopentane, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: fR^S^-rTrans-^-aminocvclohexvnaminol-e-rn- 
hvdroxvmethvnc vclopentvlaminol-9-cvclopentvlpurine dihvdrochloride 

25 (R,S)-2-[Trans-(4-aminocyclohexyl)amino]-6-[(l-hydroxymethyl)cyclopentylamino]-9- 
cyclopentylpurine dihydrochloride is prepared from (R,S)-2-chloro-6-[(l- 

hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 

CIMS (NH 3 )414(MH + ) 
30 Rf(min.) = 3.27 

Example 147 

2-fTrans-(4-aminocvclohexv nam 

dihvdrochloride 
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Scheme A, step b: 2'ChlorO'6-(2.4-dichlorophenv]hvdi^no)-9"CVclopentvlpurine 
2-Chloit)-6-(2,4KlicWorophenylhydrazino)-9-cyclopentylpurine is prepared from 2,6-dichloro-9- 
cyclopentylpurine, 2,4-dichlorophenylhydrazine, and triethylamine essentially as described 
above in Example 1, Scheme A, step b. 
5 Scheme A, step c: 2-|Trans-(4-aminocvclohexvnaminoV6-(2,4-dichlorophenvlhvdrazinoV9- 
cvclopentvlpurine dihvdrochloride 
2-[TransK4-aminocyclohexyl)am^ 

dihydrochloride is prepared from 2-chloro-6-(2,4-dichlorophenylhydrazino)-9- 
cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
10 dMS(NH 3 )475(MH + ) 
Rf(min.) = 3.49 

Example 147-a 

2-rTrans-f4-aminocvclohexvl)aminoV6-r4-r 1 -( l-naphthvnmethvllpiperidinvlaminol-9- 

cvclopentvlourine trihvdrochloride 

15 Scheme B. step a: 4-Carb oxamide-l-n-naphthvnmethvlpiperidine 

4-Carboxamide-l-(l-naphthyl)methylpiperidine may be prepared from isonipecotamide and 1- 
(chloromethyl)naphthalene (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino- 1-( l-naphthvl)methvlpiperidine 

20 4-Amino-l-(l-naphthyl)methylpiperidine is prepared from 4-carboxamide-l-(l- 

naphthyl)methylpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. ste p b: 2-Chloro-6-f4-l-( l-naphthvl)methvllpiperidinvlamino1-9-cvclopentvlpurine 
2-Chloro-6-[4-l-(l-naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(l-naphthyl)methylpiperidine, and triethylamine 

25 essentially as described above in Example 1, Scheme A, step b. 

Scheme A. stepc: 2-fTrans-(4-aminocvclohexvl)aminol-6-r4-n-(l- 
naphthvl)methvl1piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -( l-naphthyl)methyl]piperidinylamino]-9- 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-l-(l- 

30 naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 
Scheme A, step c. 
APCI: 539 (M +1 ) 
R, (min.) = 2.33 
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Example 147-b 

2-rTrans-(4-ami nocvclohexvn 

cvclopentvlpurine trihvdrochloride 
Scheme B, step a: 4-Carboxamide-l-(2-trifluoromethylbenzyl)piperidine 
5 4-Carboxamide- 1 -(2-trifluoromethy lbenzyl)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethyl)benzyl bromide (available from Aldrich Chemical Company) essentially 
as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(2-trifluoromethvlbenzvnpiperidine 
4-Amino-l-(2-trifluoromethylbenzyl)piperidine is prepared from4-carboxamide-l-(2- 
10 trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 
b. 

Scheme A. step b : 2-Chloro-6-r4~ri-f2-trifluoromethvlbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1^2-trifluoromethylbenzyl)]piperiddnylamino]-9-cyclopentylpurine is prepared 
15 from 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-trifluoromethylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, step c: 2>rTrans-(4-amino cvclohexvnaminoV6-r4-ri-f2- 
trifluoromethvlbenzvnipiperidinv laminol-9-cvclopentvlpurine trihvdrochloride 
2-rTrans-(4-aminocyclohexyl)aim 

20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ 1 -{2- 

trifluorome%lbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 

Example 1, Scheme A, step c. 

APCI: 557 (M* 1 ) 

R f (min.) = 2.29 
25 Example 147-c 

2-rTrans^4-aminocvclohex vnamino1-6-r4-ri>f3>5^methoxvbenzvnipiperidinvlam^ 

cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-(3,5-dimethoxylbenzyl)piperidine 

4-Carboxamide-l-(3,5dimethoxybenzyl)piperidine may be prepared from isonipecotamide and 
30 3,5-dimethoxybenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(3.5-dimethoxvbenzvl)piperidine 
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4-Amino-l-(3 t 5-dimethoxybenzyl)piperidine is prepared from 4-carboxamide-l-(3,5- 
dimethoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4>ri-(3.5-dimethoxvbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

5 2-Chloro-6-[4-[ 1 -(3 ,5~dimethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,5-dimethoxybenzyl)-piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnaminol-6-r4-ri-(3.S-dimethoxv- 
benzvl)1piperidinvlamino1-9-cvclopentvlpurine trihvdrochloride 

10 2-[TransK4-aminocyclohexyl)am^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-dimethoxy- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 549 (M +1 ) 

15 R f (min.) = 2.27 

Example 147-d 
2-rrrans-(4-aminocvclohexvnaminol>6-r4-fl>-r3.5~ 
bis(trifluo romethvl)benzvl11piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
Scheme B, step a: 4-Carboxamide-l-(3,5-bis-trifluoromethylbenzyl)piperidine 
20 4-Carboxamide- l-(3,5-bis-trifluoromethylbenzyl)piperidine may be prepared from 

isonipecotamide and bis(3,5-trifluoromethyl)benzyl bromide (available from Aldrich Chemical 
Company) essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.5-biS'trifluoromethvlbenzvDpiperidine 
4-Amino-l-(3,5-bis-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l-(3,5- 
25 bis-trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

Scheme A. step b: 2-Chloro-6-r4-ri-(3>5-bis-trifluoromethvlbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(3,5-bis-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpuri is 
30 prepared from 2,6-dichloro-9-cyclopentyIpurine, 4-amino-l-(3,5-bis- 

trifluoromethylbenzyl)piperidine, and triethylamine essentially as described above in Example 1, 
Scheme A, step b. 

Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-644-ri-f3.5-bis- 
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(trifluoromethvlbenzvnipiperidinvlaminoV9^vclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]^ 

piperidinylamino]"9-cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l- 
bis(3,5-trifluoromethyl)benzyl)]piperidinyla^ essentially as described 

5 in Example 1, Scheme A, step c. 
APCI: 625 (NT 1 ) 
R, (min.) = 2.37 

Example 147-e 
2-rTrans-(4-aminocvclohexvltemino^^^ 

10 cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-(2,3-difluorobenzyl)piperidine 
4-Carboxamide-l-(2,3-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,3-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 

15 Scheme B. step b: 4-amino-l-(2.3-difluorobenzvnpiperidine 

4-Amino-l-(2,3-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,3- 
difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2 -Chloro-6-f4-f l->(2J-difluorobenzvmpiperidinvlamino1-9- 
cyclopentylpMrine 

20 2-Chloro-6-[4-[ 1 K23-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,3-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2>fTrans^r4-aminocvclohexvnamino1-6"r4-»f l-(2.3-difluorobenzvni- 

piperidinvlaminol-9 -cvclopentvlpurine trihvdrochloride 
25 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2,3-difluorobenzyl)]piperidinylamino]-9- 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,3-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (JVT 1 ) 
30 Rf (min.) = 2.26 

Example 147-f 
2-rTrans-(4-aminocvclohe xvnamm^^ 

cvclopentvlpurine trihvdrochloride 
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Scheme B> step a: 4-Cari)oxamide-l-(2,5-difluorobenzvl)piperidine 
4-Carboxamide-l-(2,5-difluorobenzyl)piperidine may be prepared from isonipecotamide and 

2.5- difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
5 described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(2.5-difluorobenzv0piperidine 
4-Amino-l-(2,5-difluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,5- 
difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-f 1^2.5-difluoro benzvmpiperidinvlamino1-9- 
10 cvclopentvlpurine 

2-Chlor<>6-[4-[l-(2,5-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2.6- dichloro-9-cyclopentylpurine, 4-amino-l-(2,5-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-(4-aminocvclohexvnamino1-6-r4-ri-f2 < 5><lifluorobenzvni- 
15 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[^^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-.(2,5-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
20 APCI: 525 (M +l ) 
R, (min.) = 2.26 

Example 147-g 
2-rrrans-(4-aminocvclohexvltemino1-^ 

cvclopentvlpurine trihvdrochloride 
25 Scheme B. step a: 4-Carboxamide-l-(3.5-difluorobenzvl)piperidine 

4-Carboxamide-l-(3,5-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
3,5-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.5-difluorobenzvl)piperidine 
30 4- Amino- l-(3,5-difluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(3,5- 

difluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-f4-ri-f3.5-difluorobenzvl)1piperidinvlamino1-9- 
cvclopentvlpurine 
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2-Chloro-6-[4-[l-(3,5-difluorobenzyl)]piperidinylam^ is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3 1 5-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rrrans-r4-aminocvclohexvnamino1-6-r441-(3.5-difluorobenzvl)1-> 
5 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-rTrans-(4-aminocyclohexyl)amino]-6-[4-[l-(3,5-difluorobenzyl)]piperidinyla 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
10 APCI: 525 (M +l ) 
1^(1111110 = 2.25 

Example 147-h 
2-rrrans-(4-aminocvdohexv ttamino^ 

cyclopentylpurine trihvdrochloride 
15 Scheme B. step a: 4-Carboxamide-l-(2.4-difluorobenzvl)piperidine 

4-Carboxamide-l-(2,4-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,4-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(2A-difluorobenzvnpiperidine 
20 4- Amino- 1 -(2,4-difluorobenzyl)piperidine is prepared from 4^carboxamide- 1 -(2,4- 

difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-(2.4-difluorobenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[l-(2,4-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
25 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2,4-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans-(4-aminocvclohexvnamino1-6-r4-ri-(2.4-difluorobenzvni- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexy l)amino]-6-[4-[ 1 -(2,4-difluorobenzyl)]piperidinylamino]-9- 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,4-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 525 (M +l ) 
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(min.) = 2.25 

Example 147-i 

2-m^s-(4-aminocvclo te^ 

cvclopentvlpurine trihvdrochloride 
5 Scheme B. step a: 4-Carboxamide-l-f3-methvlbenzvnpiperidine 

4-Carboxamide-l-(3-methylbenzyl)piperidine may be prepared from isonipecotamide and 3- 
methylbenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3-methvlbenzvl)piperidine 

10 4-Amino-l-(3-methylbenzyl)piperidine is prepared from 4-carboxamide- l-(3- 

methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-n~r3-methvl benzvnipiperidinvlamino1-Q-cvclopentvlpurine 
2-Chloro-6-[4-[l-(3-methylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(3-methylbenzyl)piperidine, and triethylamine 

15 essentially as described above in Example 1 , Scheme A, step b. 

Scheme A. step c: 2-rTrans-( r 4- aminocvclohexvnaminol-6-r4-f 1-G-methvlbenzvni- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[TransK4-aminocyclohexyl)amino]-6-[4-[l-(3-methylbenzyl)]piperidi 
cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-methylbenzyl)]- 

20 piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
APCI: 503 (M +1 ) 
Rf (min.) = 2.24 

Example 147-j 

2-rrrans-r4-aminocvcloh exvna^ 
25 cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-r3-fluorobenzvnpiperidine 

4-Carboxamide-l-(3-fluorobenzyl)piperidine may be prepared from isonipecotamide and 3- 
fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
30 Scheme B. step b: 4-amino-l-G-fluorobenzvnpiperidine 

4-Amino-l-(3-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(3- 
fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step b: 2-Chloro-6 -r4-ri-f3-fluorobenzvnipiperidinvlaminol-9-cvc1opentvlpurine 
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2-CNoro-6-[4-[H3-fluorobenzyl^ is prepared from 2,6- 

dichloro-9-cyclopentylpurine, 4-amino-l-(3-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2>rrrans-(4>aminocvclohexvnamino1-6-f4-ri-(3-fluorobenzvnV 
5 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-anMnocyclohexyl)aim 

cyclopentylpurine trihydrochloride is prepared from 2-cMoro-6-[4-[H3-fluorobenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI: 507 (M* 1 ) 
10 Rf(min.) = 2.25 

Example 147-k 
2-rrrans-(4-a minocvclohexvnanri^^ 

cyclopentylpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(2-fluorobenzvnpiperidine 
15 4-Carboxamide-l-(2-fluorobenzyl)piperidine may be prepared from isonipecotamide and 2- 
fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(2-fluorobenzvnpiperidine 
4-Amino-l-(2-fluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2- 
20 fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-f2-fluorobenzvl)1piperidinvlamino1-9-cvclopentvlpurine 
2-CWon>^[4-[K2-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(2-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

25 

Scheme A. step c: 2-rrrans-f4-aminocvclohexvnamino1-6-f4>ri-f2-fluorobenzvl)1- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)a^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-fluorobenzyl)]- 
30 piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1 , Scheme A, step c. 
APCI: 507 (M+ 1 ) 
RfOnin.^ 2.22 

Example 147-1 
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2-rTrans-(4- ammocvclohex^^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(4-fluorobenzvDpiperidine 

4-Carboxanude-l-(4-fluorobenzyl)piperidine may be prepared from isonipecotamide and 4- 
5 fluorobenzyl bromide (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(4-fluorobenzvDpiperidine 
4-Amino-l-(4-fluorobenzyl)piperidine is prepared from 4-carboxamide-l-(4- 
fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

10 Scheme A, step b: 2-Chloro-6-r441-( 4-fluorobenzvnipiperidm^^ 

2-Chloro-6-[4-[l-(4-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 2,6- 
dichloro-9-cyclopentylpurine, 4-amino-l-(4-fluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b 
Scheme A, step c: 2-fTrans-(4-aminocvclohexvnaminol-6- f4-f l-f4-fluorohenzvm- 

15 piperidinvlaminoV9-cvclopentvlpurine trihvdrochloride 
2-[TransK4-aminocyclohexyl)am^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(4-fluorobenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
APCI; 507 (M +1 ) 
20 R^min.^2.23 

Example 147-m 

2-rrrans-(4-aminocvclohexvn anri^^ 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-f3-trifluoromethvlbenzvnpiperidine 
25 4-Carboxamide- l-(3-trifluoromethylbenzyl)piperidine may be prepared from isonipecotamide 

and 3-(trifluoromethyl)benzyl bromide (available from Aldrich Chemical Company) essentially 

as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-G-trifluoromethvlbenzvDpiperidine 

4-Amino-l-(3-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide-l~(3- 
30 trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step 

b. 

Scheme A % step b: 2-Chloro^r 4-n-f3-trifluoromethvlbenzvnipiperidinvlamino1-9- 
cvclopentvlpurine 
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2-Chloro-6-[4-[ l-(3-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-trifluoromethylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rrranS'f4-aminocvclohexvnaminol-6-r4-n^3- 
5 trifluoromethvlbenzvl)lDiDeridinvlamino1-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-anunocyclohexyl)anuno]-6-^^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3- 
trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
10 APCI: 557 (M +1 ) 
RfOnin.^ 2.31 

Example 147-n 

2-rTrans-(4-anunoCTclohexvna^ 

cvclopentvlpurin e trihvdrochloride 
15 Scheme B, step a: 4-Carboxamide-M2-ch loro-6-fluorobenzvnpiperidine 

4-Carboxamide-l-(2-chloro-6-fluorobenzyl)piperidine may be prepared from isonipecotamide 

and 2-chloro-6-fluorobenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4- amino-l-(2-chloro-6-fluorobenzvnpiperidine 
20 4- Amino- 1 -(2-chloro-6-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2-chloro-6- 

fluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-CMoro-6-r4-ri-(2-chloro>6-fluorobenzvl)1piperidinvlamino1-9- 

cvclopentvlpurine 

2-Chloro-6-[4-[ l -(2»chloro-6-fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
25 from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-chloro-6-fluorobenzyl)piperidine, and 

triethylamine essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-aminocvclohexvnaminol-6-r4-fl-r2-chlorO"6- 

fluorobenzvnipiperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Ti^s-(4-aminocyclohexyl)amin^^ 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-chloro-6- 

fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 541 (M +1 ) 
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Rf (min.) = 2.22 

Example 147-0 

2-ITrans-(4-anrinocvclohexvOam 

cvclopentvlpurine trihvdrochloride 
5 Scheme B, step a: 4-Carboxamide-l-G.4-dichlorobenzvl)piperidine 

4-Carboxamide-l-(3,4-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
3,4-dichlorobenzyi chloride (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.4-dichlorobenzvDpiperidine 
10 4-Amino-l-(3,4-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(3,4- 

dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6>f4-ri-(3.4-dichlorobenzvmpiperidinvlamino1-9- 
cvclopentvlpurine 

2-CWoro-6-[4-[l-(3,4-dichlorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
15 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,4-dichlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
Scheme A. step c: 2-rTrans^4-aininocvclohexvnaminol-6-r4-ri-G.4-dichlorobenzvni- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(3,4-dichlorobenzyl)]piperidinylamino] 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ 1 -(3,4-dichloro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 557 (M +! ) 

^ (min.) = 2.33 
25 Example 147-p 

2-rTrans-f4-aminocvclohexvnamino1-6-r4-ri-(2-naphthvnmethvl1piperidinvlamino1-9 

cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l-te-naphthvl)methvIpiperidine 

4-Carboxamide-l-(2-naphthyl)methylpiperidine may be prepared from isonipecotamide and 2- 
30 (chloromethyl)naphthalene (available from Aldrich Chemical Company) essentially as described 
above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-anuno-H2-naphthvDmethvlpiperidine 
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4-Amino-l-(2-naphthyl)methylpiperidine is prepared from 4-carboxamide- 1 -{2- 

naphthyl)methylpiperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-f4- W2-naDhthvnmethvl1piperidinvlamino1-9-cvclopentvlpurine 

2-(^oro-6-[4-l-(2-naphthyl)methyl]piperidm^^ is prepared from 

5 2,6-dichloro-9-cyclopentylpurine, 4-amino- 1 -(2-naphthyl)methylpiperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rrrans~(4-aminocvclohexvnamino1-6-r4~ri-(2> 

naDhthvnmethvHpiDeridinvlaminol-9-cvclopentvlDurine trihvdrochloride 

24Trans-(4-anunocyclohexyl)anuno]-6-^ 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-l-(2- 

naphthyl)methyl]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, stepc. 

APCI: 539 (M +1 ) 

RfCminO^JO 
15 Example 147-q 

2-rrrans-(4-a mmocvclohexvnamino^ 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-(2-methoxvbenzvnpiperidine 

4-Carboxamide-l-(2-methoxybenzyl)piperidine may be prepared from isonipecotamide and 2- 
20 methoxybenzyl bromide (available from Aldrich Chemical Company) essentially as described 

above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino- l-(2-methoxvbenzvl)piperidine 

4-Amino-l-(2-methoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(2- 

methoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
25 Scheme A, step b: 2-Chloro-6-r4-ri-r 2-methoxvbenzvlMpii^ridinvlarninoV9K:vclopenWlpurine 

2-<^oro-6-[4-[l-(2-methoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-methoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c : 2-fTrans-f4-aminocvclohexvnamino1-6-r4-f l-(2-methoxvbenzvm- 
30 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-anuncK:yclohexyl)amm 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-methoxybenzyl)]- 
piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme A, step c. 
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APCI:519(M +i ) 
R f (min.) = 2.19 

Example 147-r 
2-rrrans-(4-aminocvclohexv namino1-6^ 
5 cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide-l-(2^-dichlorobenzvnpiperidine 
4-Carboxamide-l-(2,5-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 

2.5- dichlorobenzyl chloride (available from Lancaster) essentially as described above in 
Example 38, Scheme B, step a. 

10 Scheme B. step b: 4-amino-l-(2.5-dichlo robenzvnpiperidine 

4-Amino-l-(2,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1-(2,5- 
dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A, step b: 2>Chloro-6-r4-rM2.5-dichlorobenz vnipiperidinvlamino1-9- 
cvclopentvlpurine 

15 2-(^loro-6-[4-[l-(2,5^ichlorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2.6- dichloro-9-cyclopentylpurine, 4-amino-l-(2,5-dichlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans>r4-aminocvclohexvnamino1-6-f4-ri-f2.5-dichlorobenzvm- 

piperidinvlaminol-9>cvclopentvlpu rine trihvdrochloride 
20 2-[Trans-(4-ammocyclohexyl)a^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,5-dichloro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 557 (M +1 ) 
25 R f (min.) = 2.22 

Example 147-s 
2-rrrans-(4- aminocvclohexvnamm^^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-cvclohexvlmethvlpiperidine 
30 4-Carboxamide- 1-cyclohexy lmethylpiperidine may be prepared from isonipecotamide and 

cyclohexylmethyl bromide (available from Aldrich Chemical Company) essentially as described 

above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-cvclohexvlmethvlpiperidine 
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4-Amino-l-cyclohexylmethylpiperidine is prepared from 4-carboxamide- 1- 

cyclohexylmethylpiperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro-6-f4-( l<vclohexvlmethvnpiperidinvlamino1-9-cvclopentvlpurine 

2-Chloro-6-[4-(l-cyclohexylmethyl)piperidinylamino]-9^yclopentylpurine is prepared from 2,6- 
5 dichloro-9-cyclopentylpurine, 4-amino- 1 -cyclohexy lmethy lpiperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A, step c: 2-[Trans-(4«aminocyclohexyl)amino]-6-[4-(l- 

cyclohexylmethyl)piperidinylamino]-9-cyclopentylpurine trihydrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -cyclohexylmethyl)piperidinylamino]-9- 
10 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-( 1- 

cyclohexylmethyl)piperidinylamino]-9-cyclopentylpurine.essentially as described in Example 1, 

Scheme A, step c. 

APCI: 495 (M +! ) 

Mmin.^ 2.25 
15 Example 147-t 

2-rrrans-(4-aminocvclohexvna mm^ 

cyclopentylpuri ne trihydrochloride 

Scheme B, step a: 4-Carboxamide-l-(2-ch loro-4-fluorobenzvnpiperidine 

4-Carboxamide-l-(2-chloro-4-fluorobenzyl)piperidine may be prepared from isonipecotamide 
20 and 2-chloro-4-fluorobenzyl chloride (available from Lancaster or Acros) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino- l-(2-chloro-4-fluorobenzvnpiperidine 

4-Amino-l-(2-chloro-4-fluorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2-chloro-4- 
fluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
25 Scheme A. step b: 2-Chloro-6-f4-ri>f2-chloro>4-fluorobenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1 -(2-chloro-4-fluorobenzy l)]piperidinylamino]-9-cyclopenty lpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2-chloro-4-fluorobenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
30 Scheme A. step c: 2-rTrans-f4>aminocvclohexvnamino1-6-r4-ri-f2-chloro-4- 
fluorobenzvmpiperidinvlaminol-9-cvclopentvlpurine trihydrochloride 
2-[Trans-(4-aminocyclohexyl)anuno>^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2-chloro-4- 
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fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 541 (M +l ) 

R f (min.) = 2.28 
5 Example 147-u 

2-rrrans-(4-aminocvclohexv lkn^^ 

cvclopentvlpurine trihvdrochloride 

Scheme B % step a: 4>Carboxamide- l-(3.4>difluorobenzvnpiperidine 

4-Carboxamide-l-(3,4-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
10 3,4-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(3.4-difluorobenzvnpiperidine 

4-Amino-l-(3,4-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(3,4- 

difluorobenzyOpiperidine essentially as described above in Example 38, Scheme B, step b. 
15 Scheme A, step b: 2-Chlo ro-frf4-ri-(3.4-difluorobenzvmpiperidinvlamino]-9- 

cvclopentvlpurine 

2-Chlon>-6-[4-[l-(3,4-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,4-difluorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. 
20 Scheme A, step c: 2-fTr ans--r4-aminocvclohexvnamino1-6>r4-n-f3.4-difluorobenzvm- 
piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-anunocyclohexyl)am^ 

cyclopentylpurine trihydrochloride is prepared from 2-cMoro-6-[4-[l-(3,4-difluoro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
25 A, step c. 

APCI: 525 (M +l ) 
R r (min.) = 2.29 

Example 147-v 
2-fTrans-(4-aminocvclohexvnaminol-6 ^ 
30 cvclopentvlpurine trihvdrochloride 
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Scheme B. step a: 4-Carboxamide-l-(2.6-difluorobenzvl)piperidine 
4-Carboxamide-l-(2,6-difluorobenzyl)piperidine may be prepared from isonipecotamide and 
2,6-difluorobenzyl bromide (available from Aldrich Chemical Company) essentially as 
described above in Example 38, Scheme B, step a. 
5 Scheme B. step b: 4-amino-l-(2.6^ifluorobenzvnpiperidine 

4-Amino-l-(2,6-difluorobenzyl)piperidine is prepared from 4-carboxamide-l-(2,6- 
difluorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4>ri^2.6-difluorobenzvnipiperidinvlaminoV9> 
cvclopentvlpurine 

1 0 2-Chloro-6-[4-[ 1 -(2,6-difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,6-difluorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2>rrrans-(4-aminocvclohexvnaminoV6-r4~ri-(2.6-difluorobenzvni- 

oiperidinvlaniinoV9-cvclopentvlpurine trihvdrochloride 
1 5 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2,6-difluorobenzyl)]piperidinylamino]-9- 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,6-difluoro- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 525 (M +I ) 
20 R f (min.) = 2.26 

Example 147-w 
2-m^s-(4-am inocvclohexvnaminol-64441^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-(3.5-dichlorobenzvOpiperidine 
25 4-Carboxamide-l-(3,5-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 
3,5-dichlorobenzyl chloride (available from Trans World Chemicals or Fluorochem Ltd.) 
essentially as described above in Example 38, Scheme B, step a. 
Scheme B. step b: 4-amino-l-(3.5-dichlorobenzvnpiperidine 
4-Amino-l-(3,5-dichlorobenzyl)piperidine is prepared from 4-carboxamide- l-(3,5- 
30 dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6>r4-ri-f3.5-dichlorobenzvnipiperidinvlaminoV9- 
cvclopentvlpurine 
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2-Chloro-6-[4-[l-(3,5-dichlorobenzyl)^ is prepared from 

2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3,5-dichlorobenzyl)piperidine, and triethylamine 
essentially as described above in Example 1, Scheme A, step b. - 
Scheme A. step c: 2-rTrans>r4 -aminocvclohexvnaminol-6-r441-G.5HlicMorobenzvni- 
5 piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aimnocyclohexyO 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3,5-dichloro- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
10 APCI: 557 (M +l ) 
R f (min.) = 2.31 

Example 147-x 

2-rrrans-(4-aminoc^ 

cvclopentvlpurine trihydrochloride 
15 Scheme B. step a: 4>Car boxamide-l-r2>4-dichlorohenzvnpiperidine 

4-Carboxamide-l-(2 t 4-dichlorobenzyl)piperidine may be prepared from isonipecotamide and 

2,4-dichlorobenzyl chloride (available from Aldrich Chemical Company) essentially as 

described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2.4-di chlorobenzvn P iperidin e 
20 4-Amino-l-(2,4-dichlorobenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,4- 

dichlorobenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A, step b: 2-Chloro>6-r 4-n-f2.4-dichlorobenzvnipiperidinvlamino1-9- 

cvclopentvlpurine 

2-Chloro-6-[4-[l-(2,4Klichlorobenzyl)]piperidinylamino]-9^yclopentylpurine is prepared from 
25 2,6-dichloro-9-cyclopentylpurine, 4-amino- l-(2,4-dichlorobenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-rTrans-f4-a minocvclohexvnamino1-6-r4-ri-f2.4-dichlorobenzvni- 

piperidinvlaminol -9-cvclopentvlpurine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)am^ 
30 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ l-(2,4-dichlort>- 

benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 

A, step c. 

APCI: 557 (M +1 ) 
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(min.) = 2.31 

Example 147-v 
2-rTrans-(4-aminocvclohexvnaminoV6-r4-rH 

cvclopentvlpurine trihvdrochloride 
5 Scheme B. step a: 4-Carboxamide-l-(3^hloro^methvlbenzvOpiperidine 

4-Carboxamide-l-(3-chloro-4-methylbenzyl)piperidine may be prepared from isonipecotamide 
and 3-chloro-4-methylbenzyl chloride (available from Pfaltz-Bauer) essentially as described 
above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-(3-chloro^-methvlbenzvnpiperidine 
10 4- Amino- 1 -(3-chloro-4-methylbenzyl)piperidine is prepared from 4-carboxamide- 1 -(3-chloro-4- 
methylbenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 
Scheme A. step b: 2-Chloro-6-r4-ri-(3-chloro-4-methvlbenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ 1^3-chloro-4-methylbenzyl)]pipericUnylamino]-9-cyclopentylpurine is prepared 
15 from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(3-chloro-4-methylbenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
Scheme A, stepc: 2-rrrans-(4-anunocvclohexvnami 
piperidinvlaminol-9-cvclopentvlpu rine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(3-chloro-4-methylbenzyl)]piperidinylamino]-9- 
20 cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[ 1 -(3-chloro-4- 

methylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, 

Scheme A, step c. 

APCI: 537 (M +l ) 

R f (min.) = 2.25 
25 Example 147-z 

2-rTrans-(4-aminocvclohexyl)amino1-644-fl-^ 

cvclopentvlpurine trihvdrochloride 

Scheme B. step a: 4-Carboxamide'l-f4-trifluoromethoxvbenzvl)piperidine 

4-Carboxamide-l-(4-trifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
30 and 4-(trifluoromethoxy)benzyl bromide (available from Aldrich Chemical Company) 

essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-r4-t rinuoromethoxvbenzvnpiperidine 
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4-Amino-l-(4-trifluoromethoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(4- 
trifluoromethoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, 
step b. 

Scheme A» step b: 2-Chloro- 6-f4-f l-(4-trifluoromethoxvbenzvmpiDeridinvlamino1-9- 
5 cvclopentvlpurine 

2-Chloro-6-[4-[ 1 -(4- trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(4-trifluoromethoxybenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A f step b. 
Scheme A> step c: 2>rTrans-(4-aminocvclohexvnaminoV6-r4-f l-(4- 
10 trifluoromethoxvbenzvnipiperidinvlaminol-9-cvclopentvlDurine trihvdrochloride 
2-[Trans-(4-anuncK;yclohexy 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(4- 
trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
15 APCI: 573 (M +1 ) 
R, (min.) = 2.23 

Example 147-aa 

2-fTrans-(4-amin(x:vclohexvna m^ 

9-cvclopentvlpurine trihvdrochloride 
20 Scheme B. s tep a: 4-Carboxamide-l-(2 < 4-bis>trifluoromethvlbenzvl v )piperidine 

4-Carboxamide-l-(2,4-bis-trifluoromethylbenzyl)piperidine may be prepared from 

isonipecotamide and bis(2,4-trifluoromethyl)benzyl bromide (available from Aldrich Chemical 

Company) essentially as described above in Example 38, Scheme B, step a. 

Scheme B. step b: 4-amino-l-f2.4-bis-trifluoromethvlbenzvl)piperidine 
25 4-Amino- 1 -(2,4-bis-trifluoromethylbenzyl)piperidine is prepared from 4-carboxamide- 1 -(2,4- 

bis-trifluoromethylbenzyl)piperidine essentially as described above in Example 38, Scheme B, 

step b. 

Scheme A, step b: 2-Chloro-6-f4-ri-(2>4-bis-trifluoromethvlbenzvmpiperidinvlaminol-9- 
cvclopentvlpurine 
30 2-CNoro-6-[4-[l-(2,4-bis-trifluorome% 

prepared from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2,4-bis- 

trifluoromethylbenzyl)]piperidine, and triethylamine essentially as described above in Example 
1, Scheme A, step b. 
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Scheme A. step c: 2-rTrans-(4"aminocvclohexvnaminol>6-r4>ri-f2.4-bis- 
trifluoromethvlbenzvl)1piperidinvlamino1-9-cvcloDentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexy l)amino]-6-[4-[ 1 K2,4-bis-trifluoromethylbenzyl)]- 
piperidinylamino]-9-cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2,4- 
5 bis-trifluoromethylbenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
Example 1, Scheme A, step c. 
APCI: 625 (M +l ) 
Rf (min.) = 1.44 

Example 147-ab 

10 2-fTrans-(4-aimnocvclo hexvnanrinol^ 

cvclopentvlpurine trihvdrochloride 
Scheme B. step a: 4-Carboxamide-l-f2-trifluoromethoxvbenzvDpiperidine 
4-Carboxamide«.l-(2-trifluoromethoxybenzyl)piperidine may be prepared from isonipecotamide 
and 2-(trifluoromethoxy)benzyl bromide (available from Fluorochem Ltd.) essentially as 

15 described above in Example 38, Scheme B, step a. 

Scheme B, step b: 4-amino^l-(24rifluoromethoxv benzvnpiperidine 
4-Amino-l-(2-trifluoromethoxybenzyl)piperidine is prepared from 4-carboxamide- 1 -(2- 
trifluoromethoxybenzyOpiperidine essentially as described above in Example 38, Scheme B, 
step b. 

20 Scheme A. step b: 2-Ch loro~6-f4-ri-(2-trifluoromethoxvbenzvniDiperidinvlaminoV9- 
cvclopentvlpurine 

2-Chloro-6-[4-[ l-(2-trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared 
from 2,6-dichloro-9-cyclopentylpurine, 4-amino-l-(2-trifluoromethoxybenzyl)piperidine, and 
triethylamine essentially as described above in Example 1, Scheme A, step b. 
25 Scheme A. step c: 2-rTrans-f4-aminocvclohexvnamino1-6-r4>ri-( , 2- 

trifluoromethoxv benzvmpiperidinvlaminoV9-cvclopentvlpurine trihvdrochloride 
2-[Trans-(4-aminocyclohexyl)amino]-6-[4^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(2- 
trifluoromethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in 
30 Example 1 , Scheme A, step c. 
APCI: 573 (M +l ) 
Rf (min.) = 2.26 

Example 147-ac 
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2-rrrans^4-aminocvclohexvlten^ 

cvclopentvlpurine trihvdrochloride 
N-BenzvM^aminomethvl^piperidine 

N-Benzyl-4-aminomethylpiperidine is prepared from 4-(aminomethyl)piperidine (available from 
5 Aldrich Chemical Company) as described by L. G. Humber [J. Med. Chem., 9, 44 1-443 (1966)] 

Scheme A. step b: 2-Chloro-6-r4-(l-benzvDDiperidinvlmethvlamino1-9-cvclopentvlpurine 

2-Chloro-6-[4-(l-benzyl)piperidinylmethylamino]-9K:yclopentylpurine is prepared from 2,6- 

dichloro-9-cyclopentylpurine, N-benzyl-4-aminomethylpiperidine, and triethylamine essentially 

as described above in Example 1, Scheme A, step b. 
10 Scheme A, step c: 2-fTrans-(4-aminocvclohexvnaminol-6-r4-n- 

benzvl)piperidinvlmethvlaminoV9-cvclopentvlpu rine trihvdrochloride 

2-[Trans-(4-aminocyclohexyl)am 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-(l- 
benzyl)piperidinylmethylamino]-9-cyclopentylpurine essentially as described in Example 1, 
15 Scheme A, step c. 
APCI: 503 (NT 1 ) 
R f (min.) = 2.24 

Example 147-ad 
2-rrrans-(4-ar mnocvclohexvnanrin^ 
20 cvclopentvlpurine trihvdrochloride 

Scheme B, step a: 4-Carboxamide-l -(3-phenoxvbenzvnpiperidine 

4-Carboxamide-l-(3-phenoxybenzyl)piperidine may be prepared from isonipecotamide and 3- 

phenoxybenzyl chloride (available from Lancaster) essentially as described above in Example 

38, Scheme B, step a. 
25 Scheme B. step b: 4-amino-l-(3-phenoxvbenzvl)piperidine 

4-Ammo-l-(3-phenoxybenzyl)piperidine is prepared from 4-carboxamide-l-(4- 

phenoxybenzyl)piperidine essentially as described above in Example 38, Scheme B, step b. 

Scheme A. step b: 2-Chloro -6-f4-r l-(3-phenoxvbenzvnipiperidinvlamino1-9-cvclopentvlpurine 

2-Chloro-6-[4-[l-(3-phenoxybenzyl)]piperidinylamino]-9-cyclopentylpurine is prepared from 
30 2,6-dichloro-9-cyclopenty lpurine, 4-amino- 1 -(3-phenoxybenzyl)piperidine, and triethylamine 

essentially as described above in Example 1, Scheme A, step b. 

Scheme A. step c: 2-fTrans-r4-aminocvclohexvnamino1-6>r4-f l-(3-phenoxvbenzvni- 

piperidinvlaminol-9-cvclopentvlpurine trihvdrochloride 
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2-[Trans-(4-aminocyclohexyl)a^ 

cyclopentylpurine trihydrochloride is prepared from 2-chloro-6-[4-[l-(3-phenoxy- 
benzyl)]piperidinylamino]-9-cyclopentylpurine essentially as described in Example 1, Scheme 
A, step c. 
APCI: 581 (M* ! ) 
(min.) = 2.35 

The term "neoplastic disease state" as used herein refers to an abnormal state or condition 
characterized by uncontrolled proliferation. Neoplastic disease states include leukemias, 
carcinomas and adenocarcinomas, sarcomas, melanomas, and mixed types of neoplasms. 

Leukemias include, but are not limited to, acute lymphoblastic, chronic lymphocytic, 
acute myeloblasts and chronic myelocytic leukemias. 

Carcinomas and adenocarcinomas include, but are not limited to, those of the cervis, 
breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs. 

Sarcomas include, but are not limited to, oesteromas, osteosarcoma, lipoma, lipsarcoma, 
hemangiomas and hemangiosarcoma. 

Melanomas include, but are not limited to, amelanotic and melanotic melanomas. 

Mixed types of neoplasms include, but are not limited to, carcinosarcoma, lymphoid 
tissue type, folicullar reticulum, cell sarcoma and Hodgkins Disease. 

The term "therapeutically effective amount"of a compound of the formula (I) refers to an 
amount which is effective, upon single or multiple dose administration to the patient, in 
controlling the growth of the neoplasm or metastases of the neoplasm or preventing apoptosis. 
A therapeutically effective amount of a compound of the formula will vary according to the age, 
weight, type of neoplasm to be treated, the combination of other antineoplastic agents, and other 
criteria well known to those skilled in the art using standard clinical and laboratory tests and 
procedures. A therapeutically effective amount of a compound of the formula will vary 
according to the type of cell susceptible to apoptosis, the location of the infarct, as well as the 
age, weight and other criteria well known to those skilled in the art. 

The term "controlling the growth" of the neoplasm refers to slowing, interrupting, 
arresting or stopping the growth of the neoplasm or metastates of the neoplasm. The term 
"controlling the growth" of the neoplasm also refers to killing the neoplasia or metastates of the 
neoplasia. 

An effective amount of a compound of the formula is that amount which is effective, 
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upon single or multiple dose administration to a patient in providing an antineoplastic effect or in 
preventing apoptosis. An "antineoplastic effect" refers to the slowing, interrupting, preventing or 
destruction of further growth of neoplastic cells. 

An effective antineoplastic amount of a compound of the formula can be readily 
5 determined by an attending diagnostician, as one skilled in the art, by the use of known 

techniques and by observing results obtained under analogous circumstances. In determining the 
effective amount, a number of factors are considered by the attending diagnostician, including 
but not limited to, the species of mammal; its size, age and general health; the specific disease 
involved; the degree of or involvement or the severity of the disease; the response of the 

10 individual patient; the particular compound of the formula administered; the mode of 

administration; the bioavailability characteristics of the preparation administered; the dose 
regimen selected; the use of concomitant medication; and other relevant circumstances. 

A further embodiment of the present invention includes a method for the prophylactic 
treatment of a patient at risk of developing a neoplastic disease state comprising administering a 

15 prophylactically effective antineoplastic amount of a compound of the formula. The term "a 
patient at risk of developing a neoplastic disease state" refers to a patient who, because of an 
identified genetic predisposition to neoplasms, had or currently have neoplasms, exposure of 
carcinogenic agents, diet, age or has other risk factors associated with the development of 
neoplastic disease states. Preferred patients at risk of developing a neoplastic disease state 

20 include patients who are positive for oncogenic viruses, are in remission from prior treatment of 
neoplasm(s), use tobacco products or have previously been exposed to carcinogens such as 
asbestos, or are positive for various neoplastic genetic markers. 

Oncogenic viruses are those viruses associated with cancers. For example, Rous sarcoma 
of chickens, Shope rabbit papilloma, murine leukemia viruses are animal viruses recognized as 

25 having a role in development of various cancers. Human papillomavirus is associated with 
genital cancer. Molluscum contagiosum virus is associated with molluscum contagiosum 
tumors. The JC virus, a human papovims, is associated with disorders of reticulendothelial 
system such as leukemia and lymphoma. Human retroviruses such as human T-cell 
lymphotropic viruses (HTLV) types 1 and 2 are associated with some human leukemias and 

30 lymphomas. Human immunodeficiency viruses (HIV) types 1 and 2 are the causes of AIDS. 
Epstein-Barr virus has been associated with various malignancies, including nasopharyngeal 
carcinoma, African Burkitt's lymphoma and lymphomas in immunosuppressed organ transplant 
recipients. 
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Genetic markers such as mutations, rearrangments and the like in BRCA 1, bcl-1/PRADl, 
cyclin D1/CCND1, pl6, cdk4, especially an Arg24Cys mutation, pl6 INK4a . Genetic markers are 
associated with predispositions to various neoplasms. For example, alterations in the BRCA 1 
gene are associated with a higher risk for breast and ovarian cancer. Other genetic markers 
5 include alterations in the MMSC1 gene, which interracts with the MMCA1 brain and prostate 
cancer gene, in the CtIP gene, which is linked to the BRACA1 gene in breast and ovarian cancer, 
binds to the BRCA1 gene and is linked to the El A oncogene pathway, and in the MKK3 gene, 
which is a cell cycle control gene that acts as a tumor supressor in lung cancer by activating 
apoptosis. Patients at risk of developing a neoplastic disease state also include patients who 

10 overexpress various cell cycle proteins, including cdk4, cyclins B 1 and E. Patients at risk of 
developing a neoplastic disease state include those with elevated levels of tumor markers. 
Known tumor markers include prostate specific antigen (PSA) and plasma insulin-like growth 
factor- 1 (IGF-1), which are markers for prostate cancer. Nuclear matrix proteins (NMPs) are 
associated with the presence of cancer, particularly bladder and colon cancers. 

15 An effective amount of a compound of the formula is expected to vary from about 25 

nonograms per kilogram of body weight per day (ng/kg/day ) to about 500 mg/kg/day . Preferred 
effective amounts of a compound of the formula is from about 1 Mg/kg/day to about 500 
Mg/kg/day. A more preferred amount of a compound of the formula is from about 1 Mg/kg/day to 
about 50 ng/kg/day. 

20 A compound of the formula may be administered in any form or mode which makes the 

compound bioavailable in effective amounts. Compounds of the formula may be administered 
by oral or parental routes. Compounds of the formula may be administered orally, 
subcutaneously, intramuscularly, intravenously, transdermally, intranasally, rectally, ocularly and 
the like. Oral administration is preferred. One skilled in the art of preparing pharmacuetical 

25 formulations may readily determine appropriate forms of a compound of the formula by 

determining particular characteristics of the compound, the disease to be treated, the stage of the 
disease, response of other patients and other relevant circumstances. 

A compound of the formula may be combined with carriers, excipients or other 
compounds to prepare compositions of a compound of the formula. A composition of the 

30 formula comprise a compound of the formula in admixture or otherwise in association with one 
or more inert carriers. Compositions of the formula are useful, for example, as convenient means 
of making bulk shipments, or for storing, a compound of the formula. An inert carrier is a 
material which does not degrade or otherwise covalendy react with a compound of the formula. 
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An inert carrier may be a solid, semi-solid or liquid material. Preferred carriers are water, 
aqueous buffers, organic solvents and pharmaceutically acceptable carriers or excipients. 
Preferred aqueous buffers provide a buffering range at which a compound of the formula does 
not degrade. Preferred buffering ranges are about pH 4 to about pH 9. Preferred organic solvents 
5 are acetonitrile, ethyl acetate, hexane. 

A pharmaceutical composition of a compound of the formula comprises a compound of 
the formula in admixture or otherwise in association with one or more pharmaceutically 
acceptable carrier or excipient. A pharmaceutically acceptable carrier or excipient may be a 
solid, semi-solid or liquid material which can serve as a vehicle or medium for the compound of 
10 the formula. Suitable pharmaceutically acceptable carriers or excipients are well-known to those 
skilled in the art. 

A pharmaceutical composition of a compound of the formula may be adapted for the 
route of administration. A preferred pharmaceutical composition of a compound of the formula is 
a tablet, troche, capsule, elixir, syrup, wafer, chewing gum, suppository, solution or suspension if 

15 the route of administration is oral, parental or topical. 

A preferred oral pharmaceutical composition of a compound of the formula comprises a 
compound of the formula with an inert diluent or with an edible carrier. Preferred forms of oral 
pharmaceutical compositions of a compound of the formula are tablets, troches, capsules, elixirs, 
syrups, wafers, chewing gum, solutions or suspensions. 

20 Preferred pharmaceutical compositions of a compound of the formula contain from about 

4% to about 80% of the compound. Preferred pharmaceutical compositions contain an amount of 
the compound of the formula from about 50 Tig to about 500 |ig; more preferred pharmaceutical 
composition contain an amount of the compound of the formula from about 1 ng to about 200 

25 A compound of the formula may be administered alone or in the form of a pharmaceutical 

composition in combination with pharmaceutically acceptable carriers or excipients. 

The following abbreviations are used herein: mg, milligram; jig, microgram; rjg, 
nanogram; TEA, triethlyamine; mmol, millimole: mL, milliliter; C, Celsius; hr, hour, TLC, thin 
layer chromotography; CH 2 CL 2 , methylene chloride; MeOH, methanol; EtOH, ethanol; N, 

30 Normal; HC1, hydrogen chloride; TFA, trifluoroacetic acid, DffiA, diisopropylethylamine; RT 
PCR, reverse transcription polymerase chain reaction; HEPES, 4-(2-hydoxyethyl0-l-piperazine 
ethanesulfonic acid); MgCl 2 , Magnesium chloride; EGTA, ethylene glycol-bis(p- 
aminoethyletherJ-N^JSI'.N'-tetraacetic acid; EDTA, ethylenediaminetetraacetic acid; DTT, 
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dithiothreitol; MOI, multiplicity of infection; NaF, Sodium flouride; BSA, bovine serum 
albumin; p.o., oral(ly) i.v., intravenous(ly); s.c, subcutaneous(ly). 

EXAMPLE 148 
Cyclin-dependent kinase 4 Assay 
5 The ICso values for cdk-4 inhibition were by the following method: 

Substrate: 

Glutathione S-transferase - retinoblastoma fusion protein (GST-Rb) (Kaelin, W. G., Jr., et al.., 
Cell 64: 521-532, 1991) was obtained from Dr. William Kaelin. GST-Rb was prepared by 
transformation of £. coli with the plasmid pGEX-Rb (379-928). The transformed bacteria were 

10 grown overnight to saturation, then diluted in YT broth and incubated at 37°C for 2 h. The 
protein was induced by incubation with 0. 1 mM isopropylthioglycoside for 3 h. Following 
sedimentation by centrifiigation, the cells were lysed by sonication in STE buffer (0.1 mM NaCl, 
10 mM Tris, pH 8.0, 1 mM EDTA) containing 10 % sarkosyl. Particulate matter was removed by 
centrifugation and the lysate was incubated with glutathione-Sepharose at 4°C. The beads were 

15 washed with kinase buffer and then quantitation of Coomassie blue-stained proteins separated by 
SDS-PAGE was performed using a protein standard of known concentration. 
Expression of CDK 4/Cvclin Dl in Insect Cells: 

Human cyclin-dependent kinase 4 (cdk4) was cloned by RT PCR using degenerate 
primers based on the published amino acid sequence (Matsushime, H, et al., Cell, 71: 323-334, 

20 1992). The cDNA for human cyclin Dl was cloned by RT PCR using genomic DNA from MCF- 
7 cells. The sequence was consistent with the published sequence (Xiong, Y., et al., Cell, 65: 
691-699, 1991.). Both the cDNAs for cdk4 and cyclin Dl were cloned into pFastBac (Life 
Technologies) and recombinant Bacmid DNA containing the cDNAs was produced by site- 
specific transposition using the Bac-to-Bac Baculovirus expression system purchased from Life 

25 Technologies (catalog # 10359-016). Bacmid DNA was used to transfect Sf9 insect cells to 
produce recombinant virus. Following plaque purification of the virus, the viral preparations 
were amplified until high titer stocks were acheived. Optimum coexpression of the recombinant 
proteins was determined to be acheived with an MOI of 0.1 for both cdk4 and cyclin Dl at 72 h 
post infection. 

30 Lysates were prepared by lysis of Sf9 cells coinfected with cdk4 and cyclin Dl in 50 

mM HEPES, pH 7.5, 10 mM MgCl 2 , 1 mM DTT, 0.1 mM phenylmethylsulfonyl fluoride, 5 
Hg/ml aprotinin, and 5 ^tg/ml leupeptin using a PARR bomb under 500 p.s.i nitrogen pressure for 
5 min at 4°C. Insoluble material was sedimented at 10,000 x g for 20 min at 4°C. Glycerol was 
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added to the supernatant to 10 % and stored at -80°C in aliquots. 
Kinase Assay: 

Pre-wet Millipore Multiscreen 96-well filter plates (0.65 Durapore filters) with 200 jxl 
kinase buffer (50 mM HEPES, pH 7.5, 10 mM MgCl 2 , 1 mM EGTA). GST-Rb (0.5 \ig) bound 

5 to glutathione-Sepharose beads is added in 50 per well and the solution removed by 

application of vacuum. The assay contains 50 mM HEPES, pH 7.5, 10 mM MgCl 2 , 1 mM EDTA, 
1 mM DTT, 1 mM EGTA, 10 mM p-glycerophosphate, 0.1 mM sodium orthovanadate, O.lmM 
NaF, 0.25 % BSA, 10 ^M ATP and 0.25 nCi of [f 3 P]-ATP. Add 0.1 ^ig cdk4/cyclin Dl (insect 
cell lysate) to initiate assay. Incubate 30 min at 37°C. Terminate reaction by filtration on 

10 Millipore Vacuum Manifold. Wash four times with TNEN (20 mM Tris, pH 8.0, 100 mM Na CI, 
ImM EDTA, 0.5 % nonidet P-40). After drying the plates at room temperature, the filter plates 
were placed in adapter plates (Packard) and 40 of Microscint-O® (Packard) was added to each 
well. Top Seal A film was used to cover the plates before counting in a Top Count Scintillation 
Counter. 

15 The results are provided in Table 1. 

EXAMPLE 149 
cdk-2 Inhibition Studies 
The IC^ values for CDK-2 inhibition were determined by the following method: 
Cvclin-Deoendent Kinase 2 Assay 
20 Substrate: GST-Rb as described above for cdk4/cvclin Dl 
Expression of CDK2/Cvclin E in Insect Cells: 

Recombinant baculoviruses for human cdk2 and cyclin E were obtained from Dr. David 
Morgan at UC, Berkeley (Desai, D. et al. Molec. Biol. Cell, 3:571-582, 1992). Optimum 
coexpression in insect cells was obtained at MOI's of 0.1 and 1.0 for cdk2 and cyclin E, 
25 respectively, at 72 h post infection. 
Kinase Assay: 

Assay conditions for cdk2/cyclin E were identical to those for cdk4/cyclin Dl including 
the substrate. The concentration of recombinant cdk2/cyclin E in the assay was 0.1 \ig per 100 |il 
assay. Incubation was for 30 min at 30°C. 
30 The results are provided in Table 1 . 

Example 150 
Cdk7/Cvclin H Assay Protocol 
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Substrate: Peptide su bstrate H,N-RRR(YSPTSPSVCOOH based on sequence ofCTD of RNA 
polymerase II. 

Expression of CDK7/Cvclin H in insect cells: 

Human cdk7 was cloned by reverse transcription PCR. The sequence was consistent with that 
5 reported by Tassan, J. P., et al., J. Cell Biol . 127: 467-478, 1994 and Darbon, J. M. et al. 

Oncogene, 9: 3 1 27-3 138, 1994. The cDNA for cyclin H was also cloned by reverse transcription 
PCR and the sequence was consistent with that reported by Fisher & Morgan, Cell, 78: 713-724, 
1994.Recombinant Bacmid DNA and viral stocks were prepared as described above for cdk4 and 
cyclin Dl. Optimum coexpression was achieved at MOI's of 1 and 2 for cdk7 and cyclin H, 
10 respectively at 48 h post infection. 
Kinase Assay: 

The assay measures the phosphorylation of a peptide substrate (based on the C-terminal domain 
of RNA polymerase II) by cyclin-dependent kinase 7 which is activated by cyclin H. tri- 
phosphate is transferred from [y 3 P]-ATP to the peptide substrate by the enzyme. The assay is 
15 run in 96-well V-bottom plates, then following termination the reaction is transferred to 96- well 
Millipore Multiscreen phosphocellulose filter plates. The peptide is retained on the 
phosphocellulose membrane after washing with a phosphoric acid solution. 
Method: 

Enzyme assay is run in 96-well V-bottom plates in a total volume of 100 
20 Assay contains 15 \iM ATP, 0.5 \iCi [^PJ-ATP, 50 mM Hepes, pH 7.5, 10 mM MgCl 2 , 1 mM 
EDTA, 1 mM DTT, 10 mM p-glycerophosphate, 0.1 mM sodium orthovanadate, 0.1 mM NaF, 
10 \iM peptide substrate. To initiate the assay, 0. 125 ng cdk7 and cyclin H (insect cell lysate) is 
added. Incubation is for 5 min at 24°C. Reaction is terminated by addition of 40 |xl cold 300 mM 
phosphoric acid to each sample. Contents of V-bottom wells were then transferred to a Millipore 
25 96-well phosphocellulose filter plate. After sitting for 15 min at room temperature vacuum was 
applied to the filter plate and the wells were washed 4 x with 100 jil of cold 75 mM phosphoric 
acid. After removal of the underdrain assembly, filters were dried completely, placed in 
Multiscreen microplate adapters, and 40 pJ of Micro-Scint O added to each well. Plates were 
covered with Top-Seal A film and counted for 1.5 min using a Packard Top Count Scintillation 
30 Counter. 

The results are provided in Table 1 

Example 151 
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CDKl/cvclin B r 33 P1 SPA Assay Protocol 

Substrate: 

The assay uses a biotinylated substrate peptide (biotin-PKTPKKAKKL) derived from the in vitro 
p34 cdc2 phosphorylation site of histone HI. 
5 Expression of Cdkl/Cyclin Bl in insect cells : 

Human cdkl was cloned by reverse transcription PCR. The sequence was consistent with that 
reported by Lee, M. G. and Nurse, P. Nature . 327:3 1-33, 1987. The cDNA for cyclin H was also 
cloned by RT PCR and the sequence was consistent with that reported by Pines, J. and Hunter, 
T., Cell, 58: 833-846, 1989. Recombinant Bacmid DNA and viral stocks were prepared as 
10 described above for cdk4 and cyclin D 1 . Optimum coexpression was achieved at an MOI of 0. 1 
for both cdkl and cyclin Bl at 48 h post infection. 

Kinase Assay: p34 cdc2 SPA [ 33 P] kinase enzyme assay kit was purchased from Amersham Life 
Science (catalog # RPNQ0170) and the protocol was performed as a 96-well format assay as 
suggested by the manufacturer. Each assay contained 50 mM Tris HC1, pH 8.0, 10 mM MgCl 2 , 

15 0. ImM Na 3 V0 4 (sodium ortho vanadate), 0.5 uM ATP, 0.2 |iCi 33 P-ATP, 2 \iM DTT and 0.75 uM 
biotinylated peptide and 3 ng cdkl/cyclin B insect cell lysate in a total assay volume of 100 \il 
Incubation was for 30 min at 30°C. The reaction was terminated by addition of 200 uL of stop 
buffer (50 uM ATP, 5 mM EDTA, 0.1%(v/v) Triton X-100 in phosphate buffered 
saline),/streptavidin-coated SPA beads (2.5 mg/ml). The plate was left at room temperature 

20 overnight then covered with a Packard TopSeal and counted on a Packard TopCount. The IC^, 
value was determined by fitting the data into a sigmodial curve using GraphPad Prism software. 

Example 152 
In Vitro Tumor Inhibition 

In Vitro Proliferation Assay: 

25 The proliferation of tumor cells was measured using a sulforhodamine B assay as described in 
Skehan, P., et al., J. Nad. Cancer Inst. 82: 1 107-1 1 12, 1990. Tumor cells were harvested with 
trypsin-EDTA, cells that excluded trypan blue were counted, added to 96-well plates and 
incubated overnight at 37°C. Drug was added to the wells following dilution in culture medium. 
Three days later, the medium was removed and replenished with medium containing fresh drug 

30 and incubated an additional 4 days.The cells were then fixed with 0. 1 ml 10 % trichloroacetic 
acid for 60 min at 4°C. The plates were rinsed five times with tap water, air-dried and stained for 
30 min with 0.4 % sulforhodamine B in 1% acetic acid and air-dried. Bound dye was 
solubilized with 0. 1 ml 10 mM Tris (pH 10.5) for 5 min and the absorbance measured at 490 nm 
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using a Titertek Multiscan MCC/340 plate reader. 

Alternatively, the CyQUANT cell proliferation assay was used to quantitate cell 
proliferation. 

CvOUANT Cell Proliferation Assav: 

Alternatively, the CyQUANT cell proliferation assay was used to quantify tumor cell 
proliferation. Tumor cells were harvested with trypsin-EDTA, cells that excluded trypan blue 
were counted, added to 96-well plates and incubated overnight at 37°C. Drug was added to the 
wells following dilution in culture medium. Three days later the medium was removed and the 
plates frozen at -80°C for at least 30 minutes. After thawing the plates, 200 yL of CyQUANT- 
GR in Cell Lysis Buffer (Molecular Probes # C-7026) was added to each well and incubated 3-5 
minutes at room temperature. Fluorescence of CyQUANT-GR was measured on a Molecular 
Devices Fmax fluorescence microplate reader (excitation 485 nm, emission 530 nm). 
Cell Lines: 

MCF7 is a human breast adenocarcinoma, hormone-dependent (HTB 22); 

MDA-MB-231 is a human breast adenocarcinoma, hormone-independent (HTB 26); 

HT-29 is a human colon adenocarcinoma, moderately well-differentiated grade II (HTB 38); 

HCT-15 is a human colon adenocarcinoma (CCL 225); 

A549 is a human non-small cell lung carcinoma (CCL 185); 

PC-3 is a human prostate adenocarcinoma, hormone-independent (CRL 1435); and 

DU 145 is a human prostate carcinoma, hormone-independent (HTB 81). 

All of the cell lines were obtained from American Type Tissue Collection, with the ATCC 

accession number in parentheticals. 

MCF-7, MDA-MB-435 and and MDA-MB-231 cells were grown in improved minimum 
essential medium (Biofluids) without phenol red, supplemented with 5 % fetal bovine serum, 
0.01 mg/ml gentamicin and 3 mM L-glutamine. All of the other cell lines were grown in RPMI 
1640 medium (Life Technologies) supplemented with 5 % fetal bovine serum, 0.01 mg/ml 
gentamicin and 3 mM L-glutamine. 
The results are provided in Table 1. 
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CLAIMS 

What is claimed is: 

1 . A compound of the formula 

NHR 



10 




15 



wherein R is selected from the group consisting of R2, R2NH-, or R3R4N-R5- wherein 
R2 is selected from the group consisting of C 9 -C, 2 alkyl, 

f f 

— (C)x— OM and — (^)n — z 
R6 R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; x is an integer 1-8; n is 
20 an integer 0-8; Z is selected from the group consisting of phenyl, heterocycle, cycloalkyl, and 
naphthanlene; and M is selected from the group consisting of hydrogen, C,-C 4 alkyl, 

r I 

— (^)x^OQ and — (^)n' — z 
25 fV Re 1 

wherein each R6' is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an integer 0-8; 
x' is an integer 1-8; Q is hydrogen or C,-C 4 alkyl; and Z' is 
30 selected from the group consisting of phenyl, heterocycle, 

cycloalkyl, and napthalene; and 



wherein each C 9 -C I2 alkyl or Z is optionally substituted with 1 to 
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3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

R" (°) b R" FV 

| 6 ♦ I I 

5 — (^)x— S~R 6 n (<p* a N— R 6 n 

R 6 " - R 6 " 

ft" ft" 
I 6 I 
— (^)x"-OM' and — (^)n* — Z" 

10 R 6 n ft" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; TP is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 

15 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) ra ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and NT is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



20 



r r 

— (^x^OQ' and — ((jfrP—. Z" 
Re" fV 



wherein each R6"' is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m --phenyl, wherein m*" is an integer 0-8; 
25 n tM is an integer 0-8; x*" is an integer 1-8; Q' is hydrogen 

or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 



30 



wherein the groups M* and Z" may be optionally substituted with 
the groups D\ E' or 
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FV" 

— (<jJ)x ,ul -OQ" 
Re" 

5 wherein each R6 ,m is independently selected from the 

group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH^ —phenyl, wherein nT" is an integer 0-8; 
x"" is an integer 1-8; Q" is hydrogen or C r C 4 alkyl; each 
D 1 is independently selected from the group consisting of 
10 trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each 

E* is independently selected from the group consisting of 
Hal, OH, andC r C 8 alkyl; 

R3 and R4 are selected from the group consisting of hydrogen, C r C 4 
15 alkyl and (CH 2 ) y -phenyl, wherein y is an integer 0-8, with the proviso that 

R3 and R4 not both be hydrogen; 
R5 is C,-C g alkylene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

20 and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof, 
with the proviso that when R2 is the group 

R6 



25 



30 



— (^)n Z 

R6 

wherein n is 1 or greater; Rl is isopropyl or cyclopentyl; R6 is hydrogen, C r C 4 alkyl, or 
(CH^-phenyl; and Z is phenyl, heterocycle, or cycloalkyl, that Z is substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from the group 
consisting of 

Re" P )b ft* ft" Re" ft" 

D, — (<j>))C— S-R 6 " — (^)x— N-Re" — (^)x*- CM and — (^n*— Z" 
Rs" - Re" ' Re* Re" 
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wherein D, b, R6'\ x'\ n", M\ and Z" are as previously defined. 

2. A compound according to claim 1 which is 

NHR 




10 wherein R is R2, wherein 

R2 is Q-Cu alkyl, which may be optionally substituted with 1 to 
3 substituents, which may be the same or different, and which are 
selected from the group consisting of D, E, 

15 R 6 " \° )b Re" ^ 

— ((px*-S-R 6 " — (C)x— N-R 6 " 
Rc" ■ R«° 



R " R " 

I 6 I 6 

20 — (<jJ)x^-OM' and — (<pn a — Z" 

R 6 " Re" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
25 of Hal, OH, and C,-C g alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C t -C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 
an integer 0-8; x" is an integer 1 -8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M* is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

30 



Re" Re"' 
— (C)x°^OQ' and — (<j?)n 

Re- Re" 
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wherein each R6"' is independently selected from the group consisting of hydrogen, Q-Q 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .«-phenyl, wherein m'" is an integer 0-8; n'" is an integer 0- 
8; x"' is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups NT and Z" may be optionally substituted with 
the groups D\E' or 

FL"" 

r 

— ((px^OQ" 

R 6 ,,H 

wherein each R6 ,m is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 
alkyl, and (CH 2 ) m --phenyl, wherein nT" is an integer 0-8; 
x* m is an integer 1-8; Q" is hydrogen or C r C 4 alkyl; each 
D* is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each 
E' is independendy selected from the group consisting of 
Hal, OH, andC r C 8 alkyl; 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

3. A compound according to claim 2 wherein R2 is C { r C l2 alkyl. 

4. A compound according to claim 3 wherein R2 is C 12 alkyl. 

5. A compound according to claim 4 which is 2-[trans-(4-aminocyclohexyl)amino]- 
6-(dodecylamino)-9-cyclopentylpurine dihydrochloride. 



6. 



A compound according to claim 1 which is 
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NHR 



H 2 N 




N 



N 



R1 



wherein R is R2, wherein 



R2is 



R6 



(C)x 

R6 



— OM 



wherein each R6 is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and 
(CH^-phenyl, wherein m is an integer 0-8; x is an integer 1-8; 
and M is selected from the group consisting of hydrogen, C r C 4 
alkyl, 



wherein each RG is independendy selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and 
(CH 2 ) m . -phenyl, wherein m' is an integer 0-8; n* is an 
integer 0-8; x' is an integer 1-8; Q is hydrogen or C r C 4 
alkyl; and Z* is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and napthalene; and 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 




and 




and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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7. A compound according to claim 6 wherein M is hydrogen. 



PCT/US99/03450 



8. A compound according to claim 6 wherein M is C r C 4 alkyl. 

9. A compound according to claim 8 which is 2-[trans-(4-aminocyclohexyl)amino]- 
6-(2-methoxyethylamino)-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-(3-methoxypropylamino)-9-cyclopentylpurine dihydrochloride; or 
24trans-(4-anunocyclohexyl)anuno]-6-(^^ 

dihydrochloride 

10. A compound according to claim 6 wherein M is the group 



R 



6 




wherein R6\ x', 



and Q are as defined in claim 6. 
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11. A compound according to claim 10 wherein Q is hydrogen. 

12. A compound according to claim 1 1 which is 2«[trans-(4-aminocyclohexyl)- 
amino]-6-(2-hydroxyethoxyethylamino)-9-cyclopentylpurine dihydrochloride. 

13. A compound according to claim 10 wherein Q is C r C 4 alkyl. 

14. A compound according to claim 13 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[3-(2-methoxyethoxy)propylamino]-9-cyclopentylpurine dihydrochloride or 

15. A compound according to claim 6 wherein M is the group 

I 6 

(^)n: z' 

FV 

wherein R6\ n\ and Z* are as defined in claim 6. 

16. A compound according to claim 1 wherein R is R2, wherein R2 is 

r 

(<jj)n z 

R6 

wherein each R6 is independently selected from the group consisting of 
hydrogen, C,-C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an 
integer 0-8; n is an integer 0-8; and Z is naphthalene, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 

Re \> Re ^ 

— (^)x"— S-R 6 n — (^)x"— N-R 6 " 

R 6 " • R 6 " 

R 6 " R 6 M 

— (^x"— OM' and — (<^)n° — Z" 
R 6 " R 6 " 
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wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro «-phenyl, wherein nT is 
5 an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and NT is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

0 — (<j))x^OQ' and — {(j)**— z» 

Re'" V 



15 wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 

C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .»-phenyl, wherein m'" is an integer 0-8; n*" is an 
integer 0-8; x'" is an integer 1-8; Q* is hydrogen or C r C 4 alkyl; and Z"' is selected from 
the group consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

20 

wherein the groups NT and Z" may be optionally substituted with the 
groups D\E' or 

Q mi 

25 | 6 

— ((px^OQ" 

30 

wherein each R6 ,n ' is independently selected from the group consisting of 
hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m --phenyl, wherein 
m"" is an integer 0-8; x"" is an integer 1-8; Q" is hydrogen or C,-C 4 
alkyl; each D* is independently selected from the group consisting of 
35 trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is 

independently selected from the group consisting of Hal, OH, and C r C 8 
alkyl; and 
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Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

5 

17. A compound according to claim 16 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(l-napthyl)m^ 

18. A compound according to claim 1 wherein R is R2, wherein R2 is Z, 
10 wherein Z is phenyl, 



wherein Z may be optionally substituted with 1 to 3 substituents, 
which may be the same or different, and which are selected from 
the group consisting of D, E, 

15 

r (O)b R . R " 

I 6 t i 6 I 6 

20 — (C)x— S-R 6 » — <^*— N-R 6 " 

R 6 " > R 6 " 

a " R " 

25 -(C)x^OM' and — (C)n- — Z" 



(C)x^OM' and — ((j)) 
R 6 " R 6 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C r C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; each R6" is independently selected from the 
35 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) ro «-phenyl, wherein m" is 
an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and NT is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 
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10 



15 



20 



25 



30 



wherein each R6"' is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 
alkyl, and (CH 2 ) m ...-phenyl, wherein m ,M is an integer 0-8; 
n*" is an integer 0-8; x'" is an integer 1-8; Q* is hydrogen 
or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

wherein the groups M' and Z" may be optionally substituted with 
the groups D\E' or 



wherein each R6 m> is independendy selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m --phenyl, wherein m"" is an integer 0-8; 
x M " is an integer 1-8; Q" is hydrogen or C,-C 4 alkyl; each 
D' is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each 
E* is independendy selected from the group consisting of 
Hal, OH, and C,-Q alkyl; and 



Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
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isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

5 19. A compound according to claim 18 which is 2-[trans-(4- 

aminocyclohexyl)an^no]-6-(phenylamino)-9-cyclopentylpurinedihydrochloride. 



20. 



A compound according to claim 18 wherein Z is substituted with the group D. 
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21. A compound according to claim 20 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(4-trifluoromethoxy)phenylamino]-9-cyclopentyIpui^ 
dihydrochloride. 

5 22. A compound according to claim 1 8 wherein Z is substituted with the group E. 

23. A compound according to claim 22 wherein E is Hal. 

24. A compound according to claim 23 which is 2-[trans-(4- 

1 0 aminocyclohexyl)amino]-6-(3-fluorophenylamino)-9-cyclopentylpurine dihydrochloride. 

25. A compound according to claim 22 wherein E is C,-C 8 alkyl. 

26. A compound according to claim 25 which is 2-[trans-(4- 
15 aminocyclohexyl)amino]-6-[(4-pentyl)pheny 

27. A compound according to claim 1 wherein R is R2, R2 is 



<<pn Z 

R6 

wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 

25 least 

one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is phenyl, 



30 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 
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R" (°) b Re" R e " 

| 6 I I 6 I 

— (^)x*-S-R 6 ' — (^)x— N-R 6 ° 

5 R 6 " ' R 6 " 

R *• R " 

I 6 I 6 

— (C)x"— OM' and — (C)n" — Z" 
R 6 " R 6 " 

10 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C g alkyl; b is an integer 0-2; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro .-phenyl, wherein m" is 
15 an integer 0-8; x" is an integer 1-8; n" is an integer 0-8; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

Re" Y 
20 — ((^Oa and — ((j3n=— z" 

Re" Re" 

wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C„ cycloalkyl, C r C 4 alkyl, and (CH 2 ) ffl ...-phenyl, wherein m'" is an integer 0-8; n"' is an 
25 integer 0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from 

the group consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and T' may be optionally substituted with the groups D\ E' or 

Re"" 

30 \ 

— ((jj)x^-OQ" 

Re"" 
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wherein each R6 ,m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m ,m is an integer 0-8; x ,m is an integer 
5 0-8; Q" is hydrogen or C r C 4 alkyl or phenyl ; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independendy 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
10 isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

28. A compound according to claim 27 which is (+/-)-2-[trans-(4- 
15 aminocyclohexyl)amino]-6-[(a-cyclopropy 

dihydrochloride. 

29. A compound according to claim 1 , wherein R is R2,R2 is 

20 

r 

— (^)n Z 

R6 

25 wherein each R6 is independently selected from the group consisting of hydrogen, C r C 4 

alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is 
phenyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
30 and which are selected from the group consisting of 



WO 99/43675 



PCTAJS99/03450 




wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is 
independently selected from the group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH 2 ) m ..-phenyl, wherein m" is an integer 0-8; n" is an integer 0-8; x" is an 
integer 1-8; and NT is selected from the group consisting of hydrogen, C r C 4 alkyl, 




wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x*" is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



R 6 - 



-OCT 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 -C 8 
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cycloalkyl, C,-C 4 alkyl, and (CH^ .--phenyl, wherein m' m is an integer 0-8; x"" is an integer 0- 
8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; and each E* is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

5 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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30. A compound according to claim 29 wherein Z is substituted with the group D. 

31. A compound according to claim 30 wherein D is trifluoromethyl. 

5 32. A compound according to claim 3 1 which is 2-[trans-(4- 

aminocyclohexyl)anuno]-6-[(4-trifluorobenzyl)amino]-9-cyclopentylpurine dihydrochloride or 

2-[trans-(4-aminocyclohexyl)amino]-6-[(2-^ 

dihydrochloride. 

10 33. A compound according to claim 30 wherein D is C r C 4 alkoxy. 

34. A compound according to claim 33 which is 2-[trans-(4- 
ammocyclohexyl)aimno]-6-(3,4,5-trim 

dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6--[(2,6-dimethoxybenzyl)amino]-9- 
15 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(4- 
methoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
anuncK;yclohexyl)anuno]-6-[(2-metho 
[trans^4-anunocyclohexyl)amino]-6-[(2,3^ 

dihydrochloride; 2-[trans^4-aminocyclohexyl)amino]-6-[2-(4-methoxyphenyl)ethylamino]-9- 
20 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(2,4- 
dimethoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[(3,4^imethoxybenzyl)a^ 
2-[trans-(4-aminocyclohexyl)anrino]-6^ 

dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(3,5-dimethoxybenzyl)amino]-9- 
25 cyclopentylpurine dihydrochloride; 2-[trans-(4-aminocyclohexyl)amino]-6-[(2,3- 
dimethoxybenzyl)amino]-9-(2-propyl)purine dihydrochloride; 2-[trans-(4- 
amincK:yclohexyl)anwno]-6"[3,4-dimethoxybenzyl)amino]-9-cyclopentylpurine dihydrochloride; 
or 2-[trans-(4-aminocyclohexyl)amino]-6-(4-methoxybenzyl)amino]-9-(2-propyl)purine 
dihydrochloride. 



30 
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35. A compound according to claim 1, wherein R is R2, R2 is 

r 

(^)n Z 

R6 

5 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) n -phenyl; n is an integer 0-8; and Z is phenyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which 
10 may be the same or different, and which are selected from the group 

consisting of D, E, 

wherein each D is independently selected from the group consisting of 
trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E is 

15 independently selected from the group consisting of Hal, OH, and C,-C 8 

alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is 
independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH^^-phenyl, wherein m" is an integer 0- 

20 8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the 

group consisting of hydrogen, C r C 4 alkyl, 



25 — (<pc^OQ' and —(^^r 

Re" 1 V 

wherein each R6"* is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 0- 
8; x"' is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z m is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups M' and Z" may be optionally substituted with 



WO 99/43675 



PCT/US99/G3450 



229 

the groups D\ E' or 
? 

— (<px ,m -OQ' 1 
R 6 "» 

wherein each R6 ,m is independendy selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"" is an integer 0-8; x ,m is an 
integer 0-8; Q" is hydrogen or C r C 4 alkyl; each D' is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is 
independently selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is cyclopentenyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

36. A compound according to claim 35 wherein Z is substituted with the group E 

37. A compound according to claim 36 wherein E is Hal. 

38. A compound according to claim 37 which is 2-[trans-(4- 
aminocyclohexyl)anuno]-6-[(3-iodobenzy0 

39. A compound according to claim 1, wherein R is R2, wherein R2 is Z 
wherein Z is heterocycle,wherein Z may be optionally substituted with 1 to 3 
substituents, which may be the same or different, and which are selected from 
the group consisting of D, E, 
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(^)x— S-R 6 H — (^)x°-N-R 6 0 
R 6 " > R 6 B 



I 6 " I 6 " 
-(C)x"— OM" and — (C)n a — Z" 

R c " V 



10 wherein each D is independently selected from the group consisting of trifluoromethyl, 

trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein nT is 

15 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

Ft" Re'" 

r r 

— (^)x--Oa and — (<j:)n— Z" 
20 V ^" 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ™-phenyl, wherein m'" is an integer 0-8; n"' is an integer 
0-8; x*" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z" is selected from the group 
25 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D', 
E'or 

30 J 6 

— ((jJJx^-OQ" 

Re"' 
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wherein each R6"" is independently selected from the group consisting of 
hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .--phenyl, wherein m ,m is an integer 0-8; 
x m ' is an integer 0-8; Q" is hydrogen or C,-C 4 alkyl; each D' is independently selected from the 
group consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is 
5 independently selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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40. A compound according to claim 39 wherein Z is piperidine. 

41. A compound according to claim 40 wherein Z is substituted with the group D. 

42. A compound according to claim 40 wherein Z is substituted with the group E. 

43. A compound according to claim 42 wherein E is C r C 8 alkyL 

44. A compound according to claim 43 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -propyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(alty^ 

45. A compound according to claim 40 wherein Z is substituted with the group 



wherein R6", x'\ and b are defined as in claim 39. 

46. A compound according to claim 45 wherein b is 0. 

47. A compound according to claim 46 which is 2-[trans-(4~ 
aminocyclohexyl)aimno]-6-[4-(l-(2-thiometo^ 

48. A compound according to claim 45 wherein b is 1. 




49. A compound according to claim 48 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-phenylsulfinyl)ethyl)piperidinylamino]-9- 
cyclopentylpurine 
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50. A compound according to claim 40 wherein Z is substituted with the group 



wherein R6" and x" are defined as in claim 39. 

51. A compound according to claim 50 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-dimethylaminoethyl))piperidinyl^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-N,N- 
dimethylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-N,^^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N > N- 
dimethylaminopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
amincKyclohexyl)amino]-6-[4Kl-(2-N^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(3-N,N- 
diethylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4^1-(4-N,NKliethylaminobutyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(5-N,N- 
diethylaminopentyl)piperidinylamino]-9-cyclopentylpurine; 2- [trans-(4- 
amincK;yclohexyl)anuno]-6-[4K H2^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-NJM- 
dipropylaminopropyl))piperidinylamino]-9-cyclopentylpurine;2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-N,N-dipropylaniinobutyl))piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N- 
dipropylaminopentyl))piperidinylamino]-9-cyclopentylpurine;2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-N,N-dibutylaminoethyl))piperidin 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N.N- 
dibutylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(^^^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(5-N,N- 
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dibutylanunopentyl))piperidinylanuno]-9-cyd^ 
aimnocyclohexyl)aimno]-6-^ 

cyclopentylpurine;2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3 

dibenzylaminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
5 aminocyclohexyl)amino]-6-[4-(l<4-N,N-dibenzylaminobutyl))piperidiny 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-N,N- 

dibenzylaminopentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(2-N^^ 

9-cyclopentylpurine; 2-[trans-(4-an^^ 
10 phenylethylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(4-N^ 

9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)ai™^ 

phenylethylene)aminopentyl))-piperidinylamino]^ 

aminocyclohexyl)amino]-6-[4-(l-(2--N,N-di-(3- 
1 5 phenylpropylene)aminoethyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(3-N,N-di-(3- 

phenylpropylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(4-N > N-di-(3- 

phenylpropylene)aminobutyl))piperidinylamino]-9-cyclopentylpurine;2-[tr^ 
20 aminocyclohexyl)amino]-6-[4-(l-(5-N,N-di-(3- 

phenylpropylene)aminopentyl))piperidinylaiiiino]-9-cyclopentylpurine; 
aminocyclohexyl)amino]-6-[4-(l-(2-^ 

9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-N,N-di-(4- 
phenylbutylene)aminopropyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
25 aminocyclohexyl)amino]-6-[4-(^^ 

9-cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-N,N-di-(4- 
phenylbutylene)aminopentyl))piperidinylainino]-9-cyclopentylpurine 

52. A compound according to claim 40 wherein Z is substituted with the group 

30 
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ft" 



-(^x"— 0M' 
Re" 



wherein R6'\ x" and M* are defined as in claim 39. 

53. A compound according to claim 52 wherein NT is hydrogen. 

54. A compound according to claim 53 wherein x" is 2. 

55. A compound according to claim 54 which is (R,S)-2-[trans-(4- 
aminocyclohexyl)amino]-6-[4KH2-phen^ 

cyclopentylpurine. 

56. A compound according to claim 53 wherein x" is 3. 

57. A compound according to claim 56 which is 2-[trans-(4- 
anunocyclohexyl)aimno]-6-[4-(l-(3-hyd 

58. A compound according to claim 53 wherein x" is 4. 

59. A compound according to claim 58 which is 2-[trans-(4- 
anunocyclohexyl)amino]-6-[4-(H4-hy^ 



60. 



A compound according to claim 53 wherein x" is 5. 
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61 . A compound according to claim 60 which is 2-[trans-(4- 
amincK:yclohexyl)anuno]-6-[4-(H5-hydroxypentyl))piperidinylam 

62. A compound according to claim 53 wherein x" is 6. 

63. A compound according to claim 62 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(6-hydroxy)hexyl)piperidinylamino]-9-cyclopentylpurine. 

64. A compound according to claim 52 wherein M' is C,-C 4 alkyl. 

65. A compound according to claim 64 wherein x" is 1 . 

67. A compound according to claim 64 wherein x" is 2. 

68. A compound according to claim 65 wherein x" is 3. 

69. A compound according to claim 68 which is 2-[trans-(4- 
aminocyclohexyl)anuno]-6-[4-(l-(3-methoxy)propyl)piperidinylamino]-9-cyclopenty^ 
[trans^4-aminocyclohexyl)amino]-6-[4-(l-(3^thoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(3- 
propoxy)propyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(3-butoxy)propyl)piperidinylamino]-9-cyclopentylpuri 

70. A compound according to claim 65 wherein x" is 4. 

71. A compound according to claim 70 which is 2-[trans-(4- 
aminocyclohexyl)anuno]-6-[4-(l-^ 2- 
[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(4^thoxy)butyl)piperidinylamino]-9- 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(4- 

propoxy)butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]- 
6-[4-(l-(4-butoxy)butyl)piperidinylamino]-9-cyclopentylpurine. 
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72. A compound according to claim 65 wherein x" is 5. 



PCTAJS99/03450 



73. A compound according to claim 72 which is 2-[trans-(4- 
anunocyclohexyl)aimno]-6-[4-(i-(5-me 

[trans-(4-aminocyclohexyl)amino]-6-[4Kl-(5-ethoxypentyl))piperidi 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5- 
propoxypentyl))piperidinylamino]-9-cyclopentylpurine; or 2-[tians-(4- 
aminocyclohexyl)amino]-6-[4-(l-(5-buto^ 

74. A compound according to claim 65 wherein x" is 6. 

75. A compound according to claim 74 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4Kl-(6-methoxy)hex 2- 
[trans-(4-aminocyclohexyl)anuno]-6^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6- [4-( 1 -(6- 
propoxy)hexyl)piperidinylamino]-9-cyclopentylpurine;or2-[trans-(4-aminocyclohexy 
6-[4-( 1 -(6-butoxy)hexyl)piperidinylamino]-9-cyclopentylpurine. 

76. A compound according to claim 52 wherein NT is a group of the formula 



wherein R6"\ x'" and Q* are as defined in claim 39. 

77. A compound according to claim 76 wherein Q* is hydrogen. 

78. A compound according to claim 77 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(i-(2-(2^ 




Re' 
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cyclopentylpurine. 

79. A compound according to claim 76 wherein Q' is C,-C 4 alkyl. 

5 

80. A compound according to claim 52 wherein M' is a group of the formula 



10 




wherein R6"\ n"' and Z'" are defined as in claim 39. 

81. A compound according to claim 80 wherein Z"' is phenyl. 

15 

82. A compound according to claim 8 1 wherein x" is 2. 

83. A compound according to claim 82 which is 2-[trans-(4- 
armnocyclohexyl)aimno]-6-[4-( 1 -(2-pheno 

20 

84. A compound according to claim 8 1 wherein x" is 3. 

85. A compound according to claim 84 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6- [4-( 1 -(3-phenoxypropyl))piperidinylamino]-9-cyclopentylpurine; 2- 

25 [trans-(4-aminocyclohexyl)amino]-6-[4-(H^ 

cyclopentylpurine; 2-[trans-(4~aminocyclohexyl)amino]-6-[4-( l-(3-(2- 
phenylethyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(3-(3-phenylpropyleneoxy)propyl)piperidinylamino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-(4- 

30 phenylbutyleneoxy)propyl)piperidinylamino]-9-cyclopentylpurine. 
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86. A compound according to claim 8 1 wherein x" is 4. 

87. A compound according to claim 86 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4-benzyloxy)butyl)piperidinylamino]-9-cyclopentylpurine; 2- 
[trans-(4-aminocyclohexyl)aminoH-[4-(H^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-(4-(3- 
phenylpropyleneoxy)butyl)piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(4^4^ 
cyclopentylpurine. 

88. A compound according to claim 8 1 wherein x" is 5. 

89. A compound according to claim 88 which is 2-[trans-(4- 
aminocyclohexy l)amino]-6-[4-( 1 -(5-benzyloxypentyl))piperidinylainino]-9-cyclopentylpurine; 
2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(5-(2- 

phenylethyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine; 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(5-(3-phenylpropyleneoxy)pentyl))piperidinylamino]-9- 
cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(5-(4- 
phenylbutyleneoxy)pentyl))piperidinylamino]-9-cyclopentylpurine. 

90. A compound according to claim 81 wherein x" is 6. 

91. A compound according to claim 90 which is 2-[trans-(4- 
anunocyclohexyl)amino]-6-[4^H6-benzyloxy)^^ 
2-[trans-(4-aminocyclohexyl)amino]^ 

9-cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l -(6-(3- 
phenylpropyleneoxy)hexyl)piperidinylamino]-9-cyclopentylpurine;or 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4^1-(6-(4-phenylbutyleneoxy)hexyl)piperidinylanM 
cyclopentylpurine. 
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92. A compound according to claim 40 wherein Z is substituted with the group 



-(Cj>)n* 
FL" 



~Z M 



wherein R6'\ n" and Z" are defined as in claim 39. 

93. A compound according to claim 92 wherein Z" is phenyl. 

94. A compound according to claim 93 wherein n" = 1 . 

95. A compound according to claim 94 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -benzy l)piperidinylamino]-9-cyclopentylpurine 
trihydrochloride; (R,S)-2-[trans-(4-aminocyclohexyl)amino]-6-[4-( l-benzyl-3- 
methyl)piperidinylamino]-9-cyclopentylpurine or (+A)-2-[trans-(4-aminocyclohexyl)amino]-6- 
[4-( 1 -(a-methylbenzyl))piperidinylamino]-9-cyclopentylpurine. 

96. A compound according to claim 93 wherein n" = 2. 

97. A compound according to claim 96 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4^1-(2-phenyle^ 
trihydrochloride. 

98. A compound according to claim 63 wherein Z" is substituted with the group D' . 

99. A compound according to claim 98 wherein D' is C r C 4 alkoxy. 

100. A compound according to claim 99 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(lK4-meto^^ or 
2-[trans-(4-anuncK;yclohexyl)a^ 
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cyclopentylpurine.2-[Trans<4-aminocyclohexyl)amino]-6-[4-[l-(3,5- 
dimethoxybenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyI)amino]-6-[4-[H2-me±oxybenzyl)^^^ 
trihydrochloride 
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101. A compound according to claim 98 wherein D' is trifluoromethyl. 

102. A compound according to claim 101 which is 2-[trans-(4- 
anunocyclohexyl)antino]-6-^ 

cyclopentylpurine. ; 
2-[Trans-(4-aminocyclohexyl)am^ 

cyclopentylpurine trihydrochloride; 2-[Tran$-(4-aminocyclohexyl)amino]-6-[4-[1 -[3, 5^ 
bls(trifluoromethyl)ben2yl]]piperidinylamino]-9-cydopentylpurine trihydrochloride;2-[Trans-(4- 
aminocydohexyl)amino]-6-[4-[1-(3-trifluoromethylben2yl)]pjperidinylamino 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amlno]-6-[4-[1-(2,4-bis- 
trifluoromethylbenzyl)]piperidinylamlno]-9-cyclopentylpurlne trihydrochloride; 

103. A compound according to claim 93 wherein Z" is substituted with the group E\ 

104. A compound according to claim 103 wherein E* is C,-C 8 alkyl. 

105. A compound according to claim 104 which is 2-[trans-(4- 
aminocyclohexyl)amino]^-[4-(l-(4-methylbenzyl))piperidinyla^ 
[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-methylbenzyl))piperi 
cyclopentylpurine.;2-(Trans-(4-amlnocyclohexyl)amino]-6-[4-[1-(3-methylbenzy^ 
cyclopentylpurine trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[1 -(3-chloro-4- 
methylben2yl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 

106. A compound according to claim 103 wherein E' is Hal. 

107. A compound according to claim 106 which is 2-[tians-(4- 
aimnocycIohexyl)anuno]-6-^ 2 ^ 
[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(3-chlorobenzyl))piperidi^ 
cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2- 

chlorobenzyl))piperidinylamino]-9-cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]- 
6-[4-( 1 -(2,6-dichlorobenzyl))piperidinylamino]-9^yclopentylpuri^ 
aimnocyclohexyl)amino]-6-[4-^ ^ 

trihydrcK:hloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(2,5 
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difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 

aminocyclohexyl)amino]-6-[4-[l-(3 > 5^ifluorobenzyl)]piperidinylamino]-9-cy^^ 

trihydrochloride;2-[Trans-(4-aminocyd^^ 

difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
5 aminocyclohexyl)amino]-6-[4-[l-(3-fluorote^ 

trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ l-(2- 
fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[441-(4-fluorobenzyl)]piperidinylaniino]-9-cyclopentyl^ 
trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ l-(4- 
10 fluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
anunocyclohexyl)aimno] -6-[4-[ 1 

trihydrochloride; 2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[ 1 -(2»5- 
dichlorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
amin<x;yclohexyl)amino]-6-[4-[l-(2-cMoro^^ 

15 cyclopentylpurine trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-t l-(3,4- 
difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 
aminocyclohexyl)amino]-6-[4-[l-(3,4-difluorobenzyl)]^^ 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4-[l-(3 > 4- 
difluorobenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride; 2-[Trans-(4- 

20 aminocyclohexyl)amino]-6-[4-[l-(3,4-difluorobenzyl)]piperidinylamino]-9<yclo 
trihydrochloride;2-[Trans-(4-aminocyclohexyl)amino]-6-[4--[l-(3-chloro-4- 
methylbenzyl)]piperidinylamino]-9-cyclopentylpurine trihydrochloride 

108. A compound according to claim 92 wherein Z" is heterocycle. 

25 

109. A compound according to claim 108 wherein Z" is 1,3-benzodioxolyL 



1 10. A compound according to claim 109 which is 2-[trans-(4- 
aminocyclohexyl)amino]^-[4^1-(3,4-methylenedioxybenzyl))pipericUnylamino]-9 
30 cyclopentylpurine. 



111. A compound according to claim 108 wherein Z" is pyridinyl. 
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1 12. A compound according to claim 1 1 1 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-( 1 -(2-pyridinylmethyl))piperidinylamino]-9«cyclopentylpurine; 
2-[trans-(4-aminocyclohexyl)a^ 

cyclopentylpurine; or 2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l.(4- 
pyridinylmethyl))piperidinylamino]-9>cyclopentylpurine. 

113. A compound according to claim 108 wherein Z" is isoxazolyl. 

114. A compound according to claim 1 1 3 which is 2-[trans-(4- 
aminocyclohexyl)aminoH-[4-( l-p^ 

cyclopentylpurine. 

115. A compound according to claim 108 wherein Z" is tetrahydrofuranyl. 

116. A compound according to claim 1 1 5 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4^1-(3-tetrahydrofuranyl)methyl)piperidiny 
cyclopentylpurine. 

1 17. A compound according to claim 108 wherein Z" is pyrrolidinyl. 

118. A compound according to claim 1 17 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4^1-(2-(l>pyrTolidinyl)ethyl))piperid 
cyclopentylpurine or (R,S)-2-[trans-(4-aminocyclohexyl)amino]-6-[4-(l-(2-(3-(l- 
methyl)pyrrolidinyl)ethyl))piperidinylamino]-9-cyclopentylpurine. 

1 19. A compound according to claim 108 wherein Z" is piperidinyl. 

120. A compound according to claim 1 19 which is 2-[trans-(4- 
aimnocyclohexyl)amino]-6-[4-(l-(2^ 

cyclopentylpurine; 2-[trans-(4-aminocyclohexyl)amino]-6-[4-( 1 -(3-( 1 - 
piperidinyl)propyl))piperidinylamino]-9-cyclopentylpurine; or (R,S)-2-[trans-(4- 
aminocyclohexyl)amino]-6- [4-( 1 -(3-( 1 -methyl)piperidinyl)methyl))piperidinylamino]-9- 
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cyclopentylpurine. 

121. A compound according to claim 108 wherein Z" is morpholinyl. 

122. A compound according to claim 12 1 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[4-(l-(2-(4-moipholinyl)^^ 

123. A compound according to claim 108 wherein Z" is piperazinyl. 

124. A compound according to claim 123 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[4-(l-(2-(l-(4-methyl)piperazinyl)ethyl))piperidinylamino]-9-cycb 

125. A compound according to claim 108 wherein Z" is benzimidazolinyl. 

126. A compound according to claim 125 which is 2-[trans-(4- 
aminocyclohexyl)amino]-6-[4-(l-(2-benzimidazolinyl)methyl)piperidinylanu 
cyclopentylpurine. 

127. A compound according to claim 108 wherein Z" is thiazolinyl. 

128. A compound according to claim 127 which is 2~[trans-(4- 
anunocyclohexyl)anunoH-[4-( l-(4-^ 

cyclopentylpurine. 

129. A compound according to claim 108 wherein Z" is thiopheneyl. 

130. A compound according to claim 129 which is 2-[trans-(4- 

aminocyclohexyl)amino]-6-[4-(l-(2-thiopheneyl)methyl)piperidinylamino]-9- 
cyclopentylpurine. 



131. A compound according to claim 92 wherein Z" is cycloalkyl. 
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132. A compound according to claim 131 which is 2-[trans-(4- 
aniinocyclohexyl)aimno]^[4Kl<yc^ 

[T^s-(4-aniin()cyclohexyl)aimno]-6-[4Kl<yclohexylmemyl)piperidinylaniino]-9- 
cyclopentylpurine trihydrochloride 

133. A compound according to claim 39 wherein Z is pyrrolidine. 

134. A compound according to claim 1 33 wherein Z is substituted with the group 



wherein R6'\ n" and Z" are as defined in claim 39. 

135. A compound according to claim 1 34 wherein Z" phenyl. 

1 36. A compound according to claim 135 which is (R)-2-[trans-(4- 
aminocyclohexyl)armno]-6-[3^1-berizyl)pyrrolidinylarmno]-9K:yclopentylpuri 
[trans-(4-anunocyclohexyl)amino]-6-[3^1-benzyl)pyrrolimnylamino]-9<yclopentylpurine 

137. A compound according to claim l.wherein R is R2, R2 is 



wherein each R6 is independendy hydrogen or C^C, cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C g cycloalkyl; n is an integer 1-8; and Z is heterocycle, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 




R6 




R6 
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— ((jJ)x— S-R 6 " 
Re" 

— (^x"— OM 1 and 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an 



— (<j5)>C— N-R 6 " 

Re- 
Re" 

I 6 

— (^)n*— Z" 
Re- 



integer 1-8; and M' is selected from the group consisting of hydrogen, C,-C 4 alkyl, 



Re'" f 



— (C^OQ' and —(^'—T' 
R," Re" 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 -C s 
cycloalkyl, C,-C 4 alkyl, and (CHJ m .--phenyl, wherein m"' is an integer 0-8; n'" is an integer 0- 
8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

R " 
I 

— (px B,t -OQ" 
R 6 " 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D" is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

1 38. A compound according to claim 1 , wherein R is R2, R2 is 

R6 
I 

(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C,-C 4 
alkyl, and (CH 2 ) n .-phenyl, wherein n* is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 



wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 




wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z" is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from 
the group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein 
m" is an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting 
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of hydrogen, C,-C 4 alkyl, 



5 




wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and T" is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups NT and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6 tm is independently selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -.-phenyl, wherein m ,m is an integer 0-8; x w * is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
20 selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 



'6 



15 




Rl is selected from the group consisting of cyclopentyl, and isopropyl, 



25 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

139. A compound according to claim 138 wherein Z is substituted with the group D. 
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140. A compound according to claim 1 39 wherein D is C,-C 4 alkoxy. 



141. A compound according to claim 140 which is 2-[trans-(4- 

anunc>cyclohexyl)arnino]-6-[(3-(5-memoxyindolyl))-2^mylamino]-9-cyclopentylpurine 
5 dihydrochloride 



142. A compound according to claim 1, wherein is R2, R2 is 

R6 
I 

10 (^)n 2 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl; n is an integer 0-8; and Z is heterocycle, 

15 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 

r » (O)b R . R " 

i 6 r i 6 i 

— (C)x*-S-R 6 " — (C)x*-N-R 6 " 
R 6 " ' Re" 

• jv 

— (C)x^OM' and — (C)^ — Z" 
R 6 n R 6 " 



20 



25 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C r C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C r C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
30 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 
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ft" 



and — (<pr 
Re' 



in'- — 7? 



wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; x ,M is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m —phenyl, wherein nT" is an integer 0-8; x ,m is an integer 
0-8; Q" is hydrogen or C,-C 4 alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E* is independently 
20 selected from the group consisting of Hal, OH, and CVC 8 alkyl; and 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 




'6 



Rl is cyclopentenyl, 



and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



25 



143. A compound according to claim 1, wherein R is R2,R2 is Z, 
wherein Z is cycloalkyl, 



30 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 
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R 6 " <°> b Re" ^ 



10 



— (C)x-— S-R " — (C)x—N-R 6 



(C)x«- S-R 6 " — 
R 6 " ' r b 



R " R " 

I 6 I 6 

-(CJx^-OM' and — (^)n* — Z" 
R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C r C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
1 5 phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

20 Re" Y 

— (^x^-OQ' and — (<pn'.=— z" 

wherein each R6'" is independendy selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro ...-phenyl, wherein m'" is an integer 0-8; n"* is an integer 
25 0-8; x ,n is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups NT and Z" may be optionally substituted with the groups D\ E' or 

30 R," 

— ((px^OQ" 
Re"" 



WO 99/43675 



PCT/US99/03450 



253 



wherein each R6'"* is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH^ —phenyl, wherein m"" is an integer 0-8; x ,m is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl ; each D' is independently selected from the group 
5 consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

10 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

144. A compound according to claim 143 wherein Z is substituted with the group E. 
15 145. A compound according to claim 144 wherein E is OH. 

146. A compound according to claim 145 which is tran-2-[trans-(4-aminocyclohexyl> 
amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine dihydrochloride or cis-2-[trans- 
(4-aminocyclohexyl)amino]-6-[(4-hydroxy)cyclohexylamino]-9-cyclopentylpurine 

20 dihydrochloride. 

147. A compound according to claim 143 wherein Z is substituted with the group 

? 

wherein R6 M , x", and M* are as defined in claim 143. 

30 

148. A compound according to claim 147 wherein M* is hydrogen. 
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149. A compound according to claim 148 which is (R,S)-2-[trans-(4- 
aminocyclohexyl)amino]-6-[( 1 -hydroxymethyl)cyclopentylamino]-9-cyclopentylpurine 
dihydrochloride. 

150. A compound according to claim 1, wherein R is R2,RS is 

R6 
I 

— <^>n Z 

R6 

wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



I 6 ♦ l 6 I 6 

— (^)x-— S-R 6 " — (<j5)x*-N-R e " 
R 6 " ' Re" 

R e " R 6 " 
I I 
— (C)x^OM' and — (^n* — Z" 

R 6 " R 6 " 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independendy selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
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v v 

— (Qx^-OQ 1 and — (^)n=— p 
V V 

wherein each R6*" is independently selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 
10 alkyl, and (CH 2 ) m ~-phenyl, wherein m"' is an integer 0-8; 

n'" is an integer 0-8; x"* is an integer 1-8; Q* is hydrogen 
or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and 
napthalene, 

15 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E* or 

R 
I 

— ((px^OQ 0 

20 V 

wherein each R6* m is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 
alkyl, and (CH2) m --phenyl, wherein m"" is an integer 0-8; 
x 1t " is an integer 0-8; Q" is hydrogen or C,-C 4 alkyl or 

25 phenyl; each D' is independently selected from the group 

consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 
alkoxy; each E' is independently selected from the group 
consisting of Hal, OH, and C r C 8 alkyl; and 

30 Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 

isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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151. A compound according to claim 1, wherein R is R2.R2 is 
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R6 
I 

(^)n z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C,-C 4 
alkyl, and (CH^.-phenyl, wherein n' is an integer 0-8; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; b is an integer 0-2; Z' is selected from the group consisting 
of phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from 
the group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m „-phenyl, wherein 
m" is an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



wherein each R6'" is independendy selected from the group consisting of hydrogen, C 3 - 
C, cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 




(^r-OQ 1 
Fy 



and 



— «jJ)n'— Z' 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 
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ft" 



— (^)x"-OQ" 
R 6 " 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra -phenyl, wherein m"" is an integer 0-8; x ,m is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
10 consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

15 

1 52. A compound according to claim 15 1 wherein Z is substituted with the group 

I 

20 



wherein R6", x'\ and M' are as defined in claim 146. 

25 153. A compound according to claim 152 wherein M' is hydrogen. 

154. A compound according to claim 153 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[4-(hydroxymethyl)cyclohexanemethylamino]-9-cyclopentylpurine dihydrochloride. 
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155. A compound according to claim 1 .wherein R is R2.R2 is 

R6 
I 

(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH 2 )„-phenyl; n is an integer 0-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 

— (^x^-S-Rg" — ((jJJx"— N-R 6 " 
R 6 " ' R 6 " 



I 6 I 
— (C)x"— OM' and — (C)tf — Z" 

R 6 " R 8 " 



wherein each D is independendy selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m -phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

FV* FT' 

r v 

— ((px-MXr and — (^n'-=— z"' 
Re" FV 

wherein each R6"* is independendy selected from the group consisting of hydrogen, C 3 - 
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C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .--phenyl, wherein m"* is an integer 0-8; n'" is an integer 
0-8; x"' is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z*" is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M* and IT may be optionally substituted with the groups D\ E' or 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m --phenyl, wherein m ,m is an integer 1-8; x ,w is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D* is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

1 56. A compound according to claim 1 , wherein R is R2 NH-, wherein 
R2 is CVCu alkyl, which may be optionally substituted with 1 to 3 substituents, which may be 
the same or different, and which are selected from the group consisting of D, E, 



mi 




R, 



'6 



Rl is cyclopentenyl, 





Ml 



l 6 
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wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C,-C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independendy selected from the 
5 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m „-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

10 — (<px"-OQ' and — ((jl)n=— z™ 

V V 

wherein each R6'" is independendy selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m*" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
15 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 



20 



ft,"" 
I 6 

— (^)x ,ul -OQ n 



wherein each R6"" is independendy selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .--phenyl, wherein m"" is an integer 0-8; x ,m is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl; each D' is independendy selected from the group consisting 
of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independendy selected from 
the group consisting of Hal, OH, and C,-C g alkyl; and 
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Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 
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and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



157. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 



R6 



OM 



R6 



wherein each R6 is independendy selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; x is an integer 1-8; and 
M is selected from the group consisting of hydrogen, C,-C 4 alkyl, 



wherein each R6' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m' is an integer 0-8; n' is an integer 0- 
8; x* is an integer 1 -8; Q is hydrogen or C,-C 4 alkyl; and Z* is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

158. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 



wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH 2 ) m -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is naphthalene, 




and 




R6 



(C)n z 



R6 
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wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same or 
different, and which are selected from the group consisting of D, E, 

r » (O)b o » R ■ 

i 8 t i 6 i 6 

— (C)x-— S-R" — (C)x«-N-R" 



«j»x«-S-R 6 " — «jT 
R 6 " ' R 6 



I I 

-(^x-— OM' and — (y)n* — Z" 
R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independenUy selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl. C,-C 4 alkyl, and (CH^.-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



— (<j;)x' B -OQ• and — ((jfa— Z" 
Re" Rs" 

wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"' is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 
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— (C)x°^-OQ° 




wherein each R6' m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m --phenyl, wherein m ,m is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

159. A compound according to claim 1, wherein R is R2NH-, wherein R2 is Z, 



wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



wherein Z is phenyl, 




— (Qx^OM' and — (C)n* — Z 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
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phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C g cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

FT FT 

r r 

— (<j))>r-OQ and — (<pn=— Z" 

wherein each R6" is independenUy selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x"' is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

R "" 
I 6 

R 6 - 

wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C„ cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra -phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independenUy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independenUy 
selected from the group consisting of Hal, OH, and C,-C a alkyl; and 

Rl is selected from the group consisUng of cyclopentyl, cyclopentenyl 

and isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
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160. A compound according to claim 159 wherein Z is substituted with the group E. 

161. A compound according to claim 160 wherein E is Hal. 

5 162. A compound according to claim 161 which is 2-[trans-(4-aminocyclohexyl)- 

amino]-6-[2,6-dichlorophenylhydrazino]-9-cyclopentylpurine dihydrochloride; 2-[trans-(4- 
aminocyclohexyl)amino]-6-(2-chlorophenylhydrazino)-9-cyclopentylpurine dihydrochloride; 2- 
[ti^s-(4-aminocyclohexyl)amino]-6-[-2-^^ 
dihydrochloride; or 2-[trans-(4-anunocyclohexyl)am^ 

1 0 cyclopentylpurine dihydrochloride 

163. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 
I 

((jj)n z 

15 R6 

wherein each R6 is independently hydrogen or C 3 -C 8 cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is phenyl, 



20 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 

Re" f )b R s" f 

— (C)x— S-R 6 " — (<j5)x*-N-R," 

25 R 6 " 1 R e" 

R " R B " 

I 6 I 6 

— (C)x--OM' and — (<^)r? — Z" 

30 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
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trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH^-phenyl, wherein m" is 
5 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



10 



— (prHDa and — (i^—ZT 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ,..-phenyl, wherein m*" is an integer 0-8; n"' is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
1 5 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 



— (^x^OQ" 
R 6 " 

wherein each R6 ,m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH^ —phenyl, wherein m ,m is an integer 0-8; x"" is an integer 
25 0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E* is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
30 isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 



164. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 



WO 99/43675 



PCT/US99/03450 



267 

r 

-(<j5)n- 
R6 



5 wherein each R6 is independently selected from the group consisting of hydrogen, C r C 4 

alkyl, and (CH^-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is phenyl, 



wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 




wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z M is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independently selected from the 
20 group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH^ m -pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



25 — (C)x— OQ and — (<prt= — z- 



wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
30 C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m . M -phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 
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wherein the groups M' and Z" may be optionally substituted with the groups D\ E* or 

FL* n 

r 

— ((^""-Oa" 
5 Fy- 

wherein each R6 ,m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH^ ....-phenyl, wherein m'"* is an integer 0-8; x' m is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E* is independently 
10 selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

15 165. A compound according to claim l,wherein R is R2NH-, wherein R2 is 

r 

(C)n Z 

R6 

20 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is phenyl, 

25 wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 

or different, and which are selected from the group consisting of D, E, 



30 
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(O)b r 6 » R 6 " 



? V r I B 

-(C)x— S-R 6 " — (^)x"-N-R 6 



Re" 
5 

Re" ft" 

— (C)x^OM' and — (<j5)n" — Z" 

R 6 " R e" 

10 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independendy selected from the 
15 group consisting of hydrogen, C 3 -C g cycloalkyl, C ,-C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

Re" ft" 
20 — (C))T-Oa and — (<j:)n— Z" 

Rs" ^ 

wherein each R6"' is independendy selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro -phenyl, wherein m'" is an integer 0-8; n'" is an integer 
25 0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

Q OH 

30 I s 

— (^x^OQ" 

R 6 " 

wherein each R6"" is independently selected from the group consisting of hydrogen, C,- 
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C 8 cycloalkyl, C,-C 4 alkyl, and (CH^ ...-phenyl, wherein m' m is an integer 0-8; x"" is an integer 
0-8; 

Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

166. A compound according to claim 1, wherein R is R2NH-, wherein R2 is Z 

wherein Z is heterocycle, optionally substituted with 1 to 3 substituents, which 
may be the same or different, and which are selected from the group consisting 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ..-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



of D, E, 





mi 
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and — (<pn— Z* 



5 



wherein each R6"* is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH2) m ...-phenyl, wherein m"' is an integer 0-8; n'" is an integer 0- 
8; x" f is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
10 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



wherein each R6"" is independendy selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH^ -.-phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D* is independently selected from the group 
20 consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 



wherein the groups M* and Z" may be optionally substituted with the groups D\ E' or 



15 




Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 



25 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



WO 99/43675 PCT/US99/03450 

272 

167. A compound according to claim 1 , wherein R is R2NH-, wherein R2 is 

r 

— (<j>)n Z 

R6 

wherein each R6 is independently hydrogen or C 3 -C„ cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is heterocycle, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



R" (°) b R " R e " 

I ♦ I 6 I 

— (<px^S-R 6 " — (^x'-N-Rg 

R 6 " • R 6 ' 



M 



R fi " R e" 

r i 

(^x"— OM' and — (^)n" — Z" 
R 6 " R 6 " 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independendy selected from the group consisting 
of Hal, OH, and C.-Q alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independendy selected from the 
group consisting of hydrogen, C,-Q cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m „-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



— ((jJK^OO and — ((j5)n=— zr 
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wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH2) m ...-phenyl, wherein m m is an integer 0-8; n'" is an integer 0- 
8; x' M is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z m is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .--phenyl, wherein m"" is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 
168. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 




R6 



«j))n z 

R6 



wherein each R6 is independently selected from the group consisting of hydrogen, C,-C 4 
alkyl, and (CH^-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is heterocycle, 
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wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 



5 Re" f )b Re" «jV R 6 " Re» 

D, — (( jj)x--S-R 6 " — (<j?)x— N-R 6 " — (O)x--OM' and — ((jJ)n^-Z" 
Re" - Re" 'Re" Re" 



wherein each D is independently selected from the group consisting of trifluoromethyl, 
10 trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independendy selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..-pheny, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M* is selected from the group 
15 consisting of hydrogen, C,-C 4 alkyl, 

Re" Y 
— (<j5)x"-OQ l and —((^ri—Z" 

Re" Re'" 
20 wherein each R6'" is independendy selected from the group consisting of hydrogen, C 3 - 

C„ cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ..,-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; 

x*" is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
25 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 

Re"" 

30 — (^)x^OQ° 

R 6 "" 
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wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ™-phenyl, wherein m' m is an integer 0-8; x m * is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D* is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 

169. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 
I 

<^>n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ra -phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is heterocycle, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 



Rl is selected from the group consisting of cyclopentyl, and isopropyl, 





wherein each D is independendy selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
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of Hal, OH, and C.-C, alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 
C s cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"' is an integer 0-8; n'" is an integer 
0-8; x"' is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 



cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m .-phenyl, wherein m"" is an integer 0-8; x"" is an integenO- 
8; Q" is hydrogen or C,-C 4 alky or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; eachE' is independently 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 




and 



— «prt= — Z" 



lln 



— (C)x^-OQ M 
R 6 »" 



Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 
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170. A compound according to claim 1, wherein R is R2NH-, wherein R2 is Z, 
wherein Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
5 or different, and which are selected from the group consisting of D, E, 

R . (O)b r " R 6 ° 

i 6 t r i 

— (C)x— S-R 6 " — (^)x--N-R 6 " 

R 6 " • *V 

10 

R 6 " R 6 " 

I I 

— (C)x^OM' and — (^n" — Z" 

R 6 ' Re" 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
15 trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) ro .-phenyl, wherein nT is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
20 consisting of hydrogen, C,-C 4 alkyl, 



25 



— (QxT-Oa and — (<j*»— Z" 
Re™ Re" 



wherein each R6"' is independendy selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH2) m ..-phenyl, wherein m'" is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q* is hydrogen or C,-C 4 alkyl; and Z"' is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



30 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



WO 99/43675 



278 



PCT/US99/03450 



R - 
I 6 

— (^)x"-OQ" 
Re"" 

wherein each R6'"' is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C,-C 4 alkyl, and (CH^ -phenyl, wherein m*~ is an integer 0-8; x"" is an integer 
0-8; Q" is hydrogen or C,-C 4 alkyl or phenyl; each D' is independenUy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C,-C g alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof. 



171. A compound according to claiml, wherein R is R2NH-, wherein R2 



is 



r 

R6 



wherein each R6 is independently hydrogen or C 3 -C„ cycloalkyl, with the proviso that at 
least one of R6 is C 3 -C 8 cycloalkyl; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 
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R- (°) b R" R 6 " 

| 6 * I 6 I 

-(C)x--S-R 6 u — (C)x^N-R 6 



R 6 " 



Rr" 



R 6 " R 6 " 

I I 

-(C)x^-OM' and — (^)n« — Z" 

R 6 » R 6 " 



10 wherein each D is independently selected from the group consisting of trifluoromethyl, 

trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C,-C 8 alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the 
group consisting of hydrogen, C 3 -C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m --phenyl, wherein m" is 

15 an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 

FL ,n ftr 

? I 
— (^))T-Oa and —(^n t ^—z M 

20 V Rb w 

wherein each R6"' is independently selected from the group consisting of hydrogen, C 3 - 

C 8 cycloalkyl, C,-C 4 alkyl, and (CH 2 ) fn .,.-phenyl ) wherein m r " is an integer 0-8; n'" is an integer 

0-8; x'" is an integer 1-8; Q f is hydrogen or C,-C 4 alkyl; and Z ,M is selected from the group 

consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 



25 



30 



wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



FL- n 

r 

— (^)x ,ut -OQ ,, 
Re"" 



wherein each R6' m is independently selected from the group consisting of hydrogen, C 3 -C 8 
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cycloalkyl, C,-C 4 alkyl, and (CH^ ...-phenyl, wherein m"" is an integer 0-8; x™ is an integer 0- 
8; Q" is hydrogen or C,-C« alky or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C,-C 4 alkoxy; each E' is independenUy 
selected from the group consisting of Hal, OH, and C,-C 8 alkyl; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and 
isopropyl, 

and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

172. A compound according to claim 1 .wherein R is R2NH-, wherein R2 is 

R6 
I 

<j:>n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C,-C 4 
alkyl, and (CH^-phenyl, wherein m is an integer 0-8; n is an integer 1-8; and Z is cycloalkyl, 

wherein Z is substituted with 1 to 3 substituents, which may be the same or different, 
and which are selected from the group consisting of 

ft" P R e" ft" ^ IV 



r ♦ r r r 

(^)x— S-R 6 " — (^)x—N-R 6 » _ (rjyx—OM' and — (C 
*a" ' R 6 ° ' R 6 " R, 



wherein each D is independendy selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
of Hal, OH, and C.-C, alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, heterocycle, cycloalkyl, and naphthalene; each R6"is independenUy selected from the 
group consisting of hydrogen, C r C 8 cycloalkyl, C,-C 4 alkyl, and (CHJ ro »-pheny, wherein m» is 
an integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 
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— ((px ut HDQ' 

v 



and 



— (Cp)n= — zr 
FV" 



wherein each R6'" is independently selected from the group consisting of hydrogen, C3- 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein nT' is an integer 0-8; n'" is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C r C 4 alkyl; and Z m is selected from the group 
consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 

wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



wherein each R6 ,m is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m —phenyl, wherein m"" is an integer 0-8; x M " is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independendy selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E* is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 



and the pharmaceutical^ acceptable salts, optical isomers, and hydrates thereof 

173. A compound according to claim 1, wherein R is R2NH-, wherein R2 is 

R6 
I 

(^)n Z 

R6 

wherein each R6 is independently selected from the group consisting of hydrogen, C 3 -C 8 
cycloalkyl, C r C 4 alkyl, and (CH^-phenyl, wherein m is an integer 0-8; n is an integer 0-8; and 
Z is cycloalkyl,optionally substituted with 1 to 3 subsdtuents independently selected from the 




Rl is selected from the group consisting of cyclopentyl and isopropyl, 
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group consisting of D,E 

wherein Z may be optionally substituted with 1 to 3 substituents, which may be the same 
or different, and which are selected from the group consisting of D, E, 

— (^)x*-S-R e " — (^)x*-N-R e ' 
R 6 " ' FV 

10 | 6 | 6 

— (^)x"— OM' and — (<j>)n" — Z" 

R 6 " R 6 " 

wherein each D is independently selected from the group consisting of trifluoromethyl, 
trifluoromethoxy, and C,-C 4 alkoxy; each E is independently selected from the group consisting 
15 of Hal, OH, and C,-C g alkyl; b is an integer 0-2; Z" is selected from the group consisting of 
phenyl, 

heterocycle, cycloalkyl, and naphthalene; each R6" is independently selected from the group 
consisting of hydrogen, C 3 -C 8 cycloalkyl, C,-C 4 alkyl, and (CH^-phenyl, wherein m" is an 
20 integer 0-8; n" is an integer 0-8; x" is an integer 1-8; and M' is selected from the group 
consisting of hydrogen, C,-C 4 alkyl, 



— (C)x"-Oa and — (<j9n= 



25 



wherein each R6'" is independently selected from the group consisting of hydrogen, C 3 - 
C g cycloalkyl, C,-C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m"* is an integer 0-8; n"* is an integer 
0-8; x'" is an integer 1-8; Q' is hydrogen or C,-C 4 alkyl; and Z*" is selected from the group 
30 consisting of phenyl, heterocycle, cycloalkyl, and napthalene, 
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wherein the groups M' and Z" may be optionally substituted with the groups D\ E' or 



— (^)x"-OQ" 
Fy" 

wherein each R6"" is independently selected from the group consisting of hydrogen, C 3 - 
C 8 cycloalkyl, C r C 4 alkyl, and (CH 2 ) m ...-phenyl, wherein m' m is an integer 0-8; x ,m is an integer 
0-8; Q" is hydrogen or C r C 4 alkyl or phenyl; each D' is independently selected from the group 
consisting of trifluoromethyl, trifluoromethoxy, and C r C 4 alkoxy; each E' is independently 
selected from the group consisting of Hal, OH, and C r C 8 alkyl; and 

Rl is cyclopentenyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

174. A compound according to claim 1 , wherein R is R3R4N-R5- wherein 

R3 and R4 are selected from the group consisting of hydrogen, C,-C 4 alkyl and (CH 2 ) n - 
phenyl, wherein n is an integer 0-8, with the proviso that R3 and R4 not both be hydrogen; 

R5 is C,-C 8 alkylene; and 

Rl is selected from the group consisting of cyclopentyl, cyclopentenyl and isopropyl, 
and the pharmaceutically acceptable salts, optical isomers, and hydrates thereof. 

175. A compound according to claim 174 which is 2-[trans-(4-aminocyclohexyl)- 
amino]-6-[(2-N,NKliethylaniino)ethylamino]-9-cyclopentylpurine trihydrochloride; 2-[trans-(4- 
aminocyclohexyl)aimno]-6-[(3-N,N^ 

trihydrochloride; or ]2-[trans-(4-aminocyclohexyl)amino]^-[2-(phenylamino)ethylamino]-9- 
cyclopentylpurine trihydrochloride. 

176. A method of treating a hyperproliferative disorder in a patient by administration 
of a compound according to claim 1. 
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177. The method according to claim 176, wherein the hyperproliferative disorder is a 
neoplastic disease state. 

178. The method according to claim 177, wherein the neoplastic disease state is 

5 selected from leukemia, carcinoma, adenocarcinoma, sarcoma, melanoma or a mixed type of 
neoplasm. 

179. The method according to 178, wherein the leukemia is selected from acute 
lympholastic leukemia, chronic leukemia, acute myeloblasts leukemia and chronic mylocytic 

10 leukemia. 



180. The method according to 178, wherein the carcinoma is selected from those of 
the cervis, breast, prostate, esophagus, stomach, small intestines, colon, ovary and lungs. 

181. The method according to 178, wherein the adenocarcinoma is selected from 
those of the cervis, breast, prostate, esophagus, stomach, small intestines, colon, ovary and 
lungs. 



182. The method according to 178, wherein the sarcoma is selected from oesteroma, 
20 osteosarcoma, lipoma, lipsarcoma, hemangiomas and hemangiosarcoma. 

183. The method according to 178, wherein the melanoma is selected from 
amelanotic melanoma and melanotic melanoma. 

25 1 84. The method according to 178, wherein the mixed type of neoplasm is selected 

from carcinosarcoma, lymphoid tissue type, folicullar reticulum, cell sarcoma and Hodgkins 
Disease. 



185. The method according to claim 176, wherein the hyperproliferative disorder is a 
30 neoplastic disease state. 



186. A method of preventing apoptosis in neuronal cells. 
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187. The method according to claim 186, wherein the apoptosis is induced by 
antineoplastic agents. 

188. The method according to claim 186, wherein the apoptosis is induced by 
cerebrovascular disease. 

189. The method according to claim 186, wherein the apoptosis is induced by stroke 
or infarction. 

190. A method of protecting method of protecting neuronal cells from apoptosis 
comprising administering a compound according to claim 1. 

191. A method of protecting neuronal cells from damage induced by antineoplastic 
agents, comprising administering a compound according to claim 1. 

192. A composition comprising an assayable amount of a compound of claim 1 in 
admixture or otherwise in association with an inert carrier. 

193. A pharmaceutical composition comprising an effective cdk-2 inhibiting amount 
of a compound of claim 1 in admixture or otherwise in association with one or more 
pharmaceutically acceptable carriers or excipients. 

194. The compound according to claim 1, wherein Z is a heterocycle substituted with - 
C n -(R 6 ")rZ". 

195. The compoud according to claim 194, wherein wherein Z" is naphthalene. 

196. The compound according to claim 195, wherein wherein n" is 1 . 

197. The compound according to claim 194, wjerein the compound is; 2'\Jt2^S'(4' 

anunocyclohexyl)amino]-6-[4-[l-(2-naphthy0 
trihydrochloride;2-[Trans-(4-an^ 

piperidinylamino]-9-cyclopentylpurine trihydrochloride. 
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